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GEOPHYSICAL LOGS AUD COAL ANALYSIS REPORT OF ROTARY HOLES

DRILLED IN 1977 IN TRACT 98, KEMMERER COAL DISTRICT,

LINCOLN COUNTY, WYOMING

By 

Donald C. Alvord

INTRODUCTION

This report presents geophysical logs and coal-sample analyses 

for six rotary-drill holes completed by the U.S* Geological Survey 

in Federal tract 98 (SE*s sec. 17, T. 21 N., R. 116 W., 6th P.M.), 

Lincoln County, Wyoming (fig. 1). Data obtained were needed to 

determine the coal resources underlying the area covered by competitive 

lease application W-59509.

The sedimentary rocks drilled are in the lower part of the 

Adaville Formation (Upper Cretaceous); at the surface strata, strike 

N. 10°E and dip 18°W. Regional geology of the area was reported by 

Rubey, Oriel, and Tracey (1975) and the coal geology of the area was 

discussed by Glass (1975),

The thickness, position, and quality of the coals penetrated are 

summarized in figure 2 and tables 1 and 2. Figures 3-8 are three-arm 

caliper, gamma-gamma, natural gamma, and neutron geophysical logs 

obtained from the six holes.



Figure 1. Part of topographic map of Keramerer 15-minute quadrangle 
showing location of Tract 98, Kemmerer coal district, Lincoln County, 
Wyo.
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Figure 2. Cross sections projecting the coal beds penetrated by U.S.
Geological Survey drilling, April 1977, Tract 98, Lincoln County,, Wyo 
Vertical and horizontal scale is 1 inch » 200 ft; sections are pro­ 
jected normal to strike; area dip averages 18°; all data in ft.



Table 1. Summary of drill-hole information> tract 98,. SEfr .sec. 17, T. 21 
N., R. 116 W., 6th P.M., Lincoln County, Wyoming.

[Holes were drilled vertically through strata dipping 18° west. FNL, feet 
from north boundary of tract 98; FWL, feet from west boundary of tract 98; 
FSL, feet from south boundary of tract. Measurements are from locations 
surveyed at 1:2,400 scale. All measurements are in-feet]

Rotary 
hole 
No.

T98-1

T98-2

T98-3

T98-4

T98-5

T98-6

Location 
of drill 

hole

210 FNL 
140 FWL

500 FNL 
480 FWL

1,180 FNL 
330 FWL

1,010 FSL 
170 FWL

630 FSL 
85 FWL

260 FSL 
15 FWL

Collar 
altitude

7,225

7,177

7,224

7,183

7,212

7,205

Total 
depth 

drilled

365

175

195

175

195

175

Coal
Vertical 
penetration

21 - 32 
71 - 89 

175 -180 
202.5-212.5 
275 -310

58 - 87 
106.5-116.5

122 -156 
160 -161 
167 -176

91 -135 
137.5-148

113 -114 
117 -119 
122 -157.5 
163 -177.5

103.5-147 
154 -168

logged
Stratigraphic 

thickness

10.4 
17 
4.7 
9.4 
32.9

27.3 
9.4

31.9 
.9 

8.4

41.4 
9.9

.9 
1.9 

33.3 
13.6

40.9 
13.1



Ta
bl
e 

2.
 S
um
ma
ry
 o

f 
co

al
 a

na
ly

se
s 

da
ta

 o
bt

ai
ne

d 
fr
om
 d

ri
ll
 h
ol
es
 
in

 t
ra
ct
 9

8,
 
SE
*<
 s

ec
, 

17
. 

T.
 
21
 N

..
R.
 
11
6 

W.
, 

6t
h 

P.
M.

, 
Li

nc
ol

n 
Co
un
ty
, 

Wy
om
in
g.

[S
ta
nd
ar
d 

co
al

 a
na
ly
se
s 

(U
SB
M 

la
b.

 
Mo

s.
 
K-
73
20
0 

th
ro
ug
h 
K-

73
22

4)
 
by

 U
.S
. 

Bu
re

au
 o

f 
Mi

ne
s,

LB
, 

lo
we
r 

be
nc
h;

 
ra

nk
 
(a
ce
. 

to
 A

ST
M)
: 

Su
bb

, 
su
bb
it
um
in
ou
s 

b;
 
Su

bc
, 

su
bb

it
um

in
ou

s 
c.
 

in
 
fe
et
.]

Dr
il
l­
 

ho
le
 

Mo
.

98
-1

98
-1

98
-1

98
-1

98
-1

98
-2

98
-2

98
-3

98
-3

9B
-4

De
pt
h 

of
 

sa
mp
le
 

in
te

rv
al

21 71 17
5

20
2.

27
5

29
0 58 75 11
0

12
5

13
0

15
0

16
5 91
 

10
5 

12
0

- 
30

- 
89

-1
80

5-
21
0

-2
90

-3
05

-7
5

-8
5

-1
15

-1
30

-1
50

-1
55

-1
75

-1
05
 

-1
20
 

-1
35

Ad
av

il
le

 
se

am
 N

o.

2A 2 IB 1A jl lj n iP 1 
LB

il 1
>
U
B

lj 1 
LB

1
>
U
B

Th
ic
kn
es
s 

of
 d

ri
ll

ed
 

co
lu
mn

1

9 18 5 7.
5

15 15
Z-

30 17 10
E«

27

5 5 20 5
£-
30 10 14

 
15

 
15

£-
44

Pr
ox
im
at
e 

an
al
ys
is
 
(p
er
ce
nt
)

Mo
is

tu
re

19
.5

20
.2

13
.2

18
.5

31
.1

27
.7

X-
29
.4

20
.9

20
.8

X-
20
.9

21
.1

16
.7

17
.8

17
.3

X-
17
.5

18
.2

20
.6

 
21
.8
 

22
X-
21
.5

As
h

18 9.
7

41 22
.4

16
.6

16
.6

16
.6 3.
3

4.
1

3.
6

5.
8

14
.6 8.
8

6.
3

9.
4

10
.6 7.
1 

4.
5 

5.
8

5.
8

Vo
la
ti
le
 

ma
tt

er

28
.2

31
.3

21
.7

27
.5

24
.6

25
.3

24
.9

5

34
.2

34
.6

34
.3

34
.6

32
.2

34
.2

35
.6

34
.1

.

34
.3

33
.8
 

33
.5

 
33

.7
33

.7

Fi
xe

d 
< 

ca
rb

on

34
.3

38
.8

24
.1

31
.6

27
.7

30
.4

29
.0

5

41
.6

40
.5

41
.2

38
.3

35
.5

39
.2

40
.8

38
.8

36
.9

38
.5

 
40

,2
 

38
.5

39
.1

Pi
tt
sb
ur
gh
, 

Pa
.,
 
da
te
d 

05
-2

7-
77

. 
UB
, 

up
pe
r 
be
nc
h;
 

An
al

ys
is

 o
n 

as
-r

ec
ei

ve
d 

ba
si

s.
 

Al
l 
me

as
ur

em
en

ts

Ul
ti

ma
te

 
an

al
ys

is
 

[p
er
ce
nt
) 

su
lf
ur

0.
7 .5

1.
2 .5 .5

1 0.
75

0.
6

1.
7

1.
01

4.
2

0.
5 .5

  
.9

0.
6

3.
4

0.
9 .5
 

1.
7

1.
0

He
at

in
g 

Bt
u/

lb
 

va
lu
e 

(m
oi
st
, 

Bt
u/
lb
 

mm
-f

re
e)

8,
00
4 

9,
93

9

9,
27
1 

10
,3

60

5,
78

6 
10

,4
00

7,
69
5 

10
,1
55

6,
88

4
7,
33
1

7,
10

7 
8,

65
8

10
,0

93
9*

16
2

10
,0

44

9,
68

3

9,
11

4
9,
81
8

10
,2

26
9,

76
9

9,
39
5

9,
61
9 

9,
81
4 

9.
58
2

9,
67

3

Fi
xe

d
C"

bo
n 

Ra
nk
 

(d
ry

,
mm
-f
re
e)

55
.9

5 
Su
bb

2

56
.0

1 
Su
bb

2

57
.1
4 

Su
bb

2

57
.0

3 
Su
bb

2

55
.3
 

Su
bc

3

13
7.
5-
14
8

1 
LB

10
.5

22
.5

19
.5

28
.5

29
.1

2.
9

7,
58
0



Dr
il

l­
 

ho
le
 

No
.

98
-5

98
-6

98
-6

'D
ep
th
 o

f 
sa

mp
le

 
in

te
rv

al

12
2 

-1
40

14
0 

-1
55

15
5 

-1
57

.5

16
3 

-1
77
.5

10
5 

-1
15

11
5 

-1
40

14
0 

-1
47

15
5 

-1
68

Ra
ng
e 

an
d 

th
ic

kn
es

s-
we

ig
ht

ed
sa
mp
le
s 

Ad
av

il
le

*I
n 

fe
et

2 R
an
k 

is

av
er
ag
e 

of
fr
om
 
th
e 

No
. 

1 
se

am

.-

.j
 
.
m
 

Th
ic
kn
es
s 

A
^
U
e
 

of
 d

ri
ll
ed
 

8e
am

 N
°-
 

co
lu

mn
1

ll 1P
-U
B

lj 1 
LB

i\ 1
>
U
B

IJ 1 
LB

Up
pe
r

Up
pe
r

> 
Lo
we
r

Lo
we
r

18 15 2.
5

E-
35
.5

14
.5

10 25 7
E-

42 13

be
nc

h 
- 

Ra
ng

e:

be
nc
h 

- 
Av

gt

be
nc
h 

- 
Ra

ng
e:

be
nc
h 

- 
Av
g:

R.
 
11

6 
W.

»
6t
h 

P.
M

. ,
 
Li
nc
ol
n 

Co
un
ty
, 

Wy
om
in

g 
 
 co

nt
in
ue
d

Pr
ox

im
at

e 
an
al
ys
is

Mo
is
tu
re

19
.4

19
.6

22
.8

X-
19

.7

21
.3

21
.4

21
.7

20
.1

X-
21
.4

22
.1

16
.7

-2
2.

8 
3

20
.4

18
.2

-2
2.

5 
5

21
.1

As
h

11
.8

10
.4

16
.9

11
.6

13
.2 9.
4

5.
7

4.
5

6.
4

7.
5

.3
-1

6.
9

7.
4

.8
-1

9.
5

11
.9

(p
er
ce
nt
)

Vo
la

ti
le

 
ma

tt
er

31 32 28 31 30 31 33 34 33 33

.8 .5 .4 .9 .8 .9 .7 .1 .3 .7

28
.4
-3
5.
6

33
.4

28
.9

-3
4.

8

32
.2

Fi
xe

d 
ca
rb
on

37 37
.

31
.

36
.

34
.

37
.

38
.

41
.

 
M
M
M
H
M
M
M
.
O
T

38
.

36
.

31
.9

-4
1

38
.

5 9 9 7 3 9 3 9 7 .6 9

29
.1
-3
8.
3

34
.

, 
un

co
rr

ec
te

d 
to
 s

tr
at

ig
ra

ph
ic

 
th

ic
kn

es
s

te
nt

at
iv

e 
ow

in
g 

to
30
wi

ng
 
to
 c

on
ta

mi
na

ti
on

 b
y

at
 
to

p 
of

 
se
am
, 

th
is

ag
e 

fo
r

th
e 
Ad

av
il

le
 a
mp
le

No
. 

1

8 E 
-

Ul
ti

ma
te

 
- 

an
al

ys
is

 
(p

er
ce

nt
) 

su
lf
ur

0.
5 .7

1.
7

0.
7

2.
9

0.
7 .5

1.
3

0.
7

3.
3

0.
5-

1.
7

0.
8

2.
9-
4.
2

3.
2

V
-
t
-
v
o
A

He
at
in
g 

Bt
u/
lb
 

f 
°
 

va
lu

e 
(m

oi
st

, 
ca
«
o
n
 

^
^

Bt
u/
lb
 

mm
- 
fr

ee
) 

va
;y

» 
% 

ra
m-
fr
ee
)

9,
18

3
9,
36
1

7,
93
5

9,
17
0

8,
64

3

9,
16
1

9,
 6
7 A

10
.0

42
9,

61
3

9,
33

9

7,
93
5-
 

10
,2

26
9,

63
1 

10
,4
74
 

54
.5

 
Su

bb
7,
58
0-
 

9,
68

3
8,

84
3 

10
,1
69
 

53
.4

 
Su
bb

Ar
it

hm
et

ic
 s

um
in
ad
eq
ua
te
 n

um
be
r 

of
 
sa

mp
le

s 
_

ca
vi
ng
 a

nd
 b

y 
wa
te
r 

oc
cu
rr
in
g

is
 n

ot
 
in
cl
ud
ed

se
am

in
 t

he
 a

ve
r-

X 
-

X 
 

th
ic
kn
es
s-
we
ig
ht
ed
 a

ri
th
me
ti
c 
me

an

IW
iX

i.
 
wh

er
e

EW
i 

'
Wi

 *
 
th

ic
kn

es
s

Xi
 *

 a
ss
ay
 v
al

ue



O
R
G
A
N
I
Z
A
T
I
O
N
!
 

U
S
G
S
,
 
D
E
N
V
E
R

O
P
E
R
A
T
O
R
i
-
 

S
T
A
T
E
i
 

MY
 

T
O
W
N
!
 

-
C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N

D
A
T
E
 
OF

 
S
A
M
P
L
I
N
G
J
0
4
-
0
8
-
7
7
 

C
O
L
L
E
C
T
O
R
!
 
D.

 
C.
 
Al

vo
rd

A
I
R
 
D
R
Y
 
L
O
S
S

9 
.6

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

H
O
I
S
T
U
R
E

F
I
X
E
D
 
C
A
R
B
O
N
 

A
S
K

U
N
I
T
E
D
 
S
T
A
T
E
S

_
_
_
_
_
_
_
_
_
_
D
E
P
A
R
T
M
E
N
T
 
OF
 
TH
E 

.I
HI
.E
RI
.D
R_
_ 
.
 
_
.
_
_
 

..
_.
._
 

. .
 _

. 
^

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

L
A
B
 
NO

. 
K
7
3
2
0
0

S
A
M
P
L
E
 
ID

s 
U
S
G
S
/
D
,
 
T
9
8
-
1
-
I
,
 
D
R
I
L
L
 
C
O
R
E

_
_
_
_
_
_
_
_
_
_
_
_
 

_ 
. 

. 
.M

IN
E

! 
2

J_
j-

 
3
0
' 

...
__

_ 
...

 
, 

...
...

...
.

B
ED

 s 
- 

A
d
av

il
le

 
#2

A

D
A

T
E

 
R

E
C

E
IV

E
D

! 
5
-1

6
-7

7
 

D
A

T
E

 
O

F 
R

E
P

O
R

T
! 

5
-2

7
-7

7

~
 

C
O

A
L 

C
O

A
L 

C
O

A
L 

' 
l 

C
A

S
 

R
E

C
D

.5
 

C
M

O
IS

T
 

F
R

E
E

 3
 

C
M

O
IS

T
.A

S
H

 
F

R
E

E
3

.
.
.
.
.
.
.
.
.
 

1
9

.5
 

.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

.
.
.
.
.
.
 _

_
_
._

 
2
.8

-2
 

-^
_

.-
 *

_
-.

 -
 .

 *
- 

..
- 

3
5

^
0

 
.. 

..,
_,

 ,
..
,.
.,
..
. 

4
5
.0

.
.
.
.
.
.
.
.
 7

 
3
4
.3

 
.
.
.
.
.
.
.
.
.
 

4
2

.7
 

.
.
.
.
.
.
.
.
.
 

5
5
 .

0
.
.
.
.
.
.
.
.
.
 

1
8

.0
 

.
.
.
.
.
.
.
.
.
 

2
2
.3

 
.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

-
 

- 
H
Y
D
R
Q
G
E
J
*
 
 
 
 
 
 
 

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

R
 
 
 
 
 
 
 
 

L_
.

O
X
Y
G
E
N
 
H
I
N
D
I
 

A
S
H

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
]

-
A
-
&
H
 
 
1
 M
I-
T^
HW
^-
O

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
T
E
M
P

2
7
5
0
 

F 
2
8
0
0
 
F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

4
6
.
0
 

.9

2
8
.
8

1
8
.
0

8
0
0
4 .0
3 

, 
10

 
.5
4

O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

1 E
x
p
re

ss
io

n
 i

n
 
b
ra

ck
et

s 
tB

ea
n

s-
^h

n
o

is
t^

fr
ee

, 
a
sh

-f
re

e
" 

b
a
si

s

4
.
3

57
. 

1
1.
 1

 
 
 
 
.
 
O
 .

1
4
.
3

2
2
.
3

9
9
3
8

.0
3 

.1
2 

.6
7

5
.
5
 

7
3
.
5

1 
.5
 

  
1.
1 

1
8
.
4
 

N
/
A

1
2
7
9
0

.0
4 

. 
16

 
.8

7



C
O

A
L 

A
N

A
L

Y
S

IS
 

R
E

P
O

R
T

O
R

G
A

N
IZ

A
T

IO
N

! 
U

S
G

S
/ 

D
E

N
V

E
R

Q
P

F
R

6
T

Q
P

: 
-

111 
w

 *
 

c
 i%

 r
i 

» 
w

 i
\ 

  
' 

..
 ,
, 
, 

,,. , 
, 

.- 
.

S
T

A
T

E
: 

«Y
 

C
O

U
N

T
Y

! 
L

IN
C

O
L

N
 

TO
W

N
! 

-

D
A

T
E

 
O

F 
S

A
M

P
L

IN
G

! 
0

4
-0

8
-7

7
 

D
A

T
E

 
C

O
LL

E
C

T
O

R
! 

D
. 

C
. 

A
lv

o
rd

A
IR

 
D

R
Y

 
LO

S
S

 
6

.2

P
R

O
X

IM
A

T
E

 
A

N
A

L
Y

S
IS

 
nn

 T
C

T
IID

C
V

fl
! 

A
 T

 1
1 

F
 

M
A

T
T

E
R

F
T 

V
 C

 f
t 

f
 6

 D
 B

 n
 U

A
C

 U

U
L

T
IM

A
T

E
 

A
N

A
L
Y

S
IS

 
u
v
rt

o
n
rc

u
i 

p 
A 

p
c
 f

t 
u

u 
T 

T 
D 

ft 
rc

 u
e 

ii 
i 

P 
II 

P
n 

v 
v 
r 

c 
u 

r 
T 

u 
n

 i
6
C

 U

u 
c 

A 
T 

T 
u 
r 

u
a

i 
it
c
rc

T
it
y
i 

R 
l

A
S

H
 

- 
IN

IT
IA

L
 

D
E

F
O

R
M

A
T

IO
N

 
2

3
1

5

S
O

F
T

E
N

IN
G

 
T

E
M

P
 

2
4

1
5

 
F

L
U

ID
 

T
E

M
P

 
2

5
1

5

I 
S

U
L
F

U
R

 
F

O
R

M
S

 
B

Y
 

A
T

O
M

IC
 

A
B

S
O

R
P

T
IO

N
 

S
U

L
F

A
T

E
 

.
.
.
.
.
.
.
.
.
.
.
.
.

! 
P

Y
R

I 
T 

1C

O
R

G
A

N
IC

 
.
.
.
.
.
.
.
.
.
.
.
.
.

U
N

IT
E

D
 

S
T

A
T

E
S

 
D

E
P

A
R

T
H

E
N

T
 

O
F 

T
H

E
 

IN
B

U
R

E
A

U
 

O
F 

M
IN

E
S

S
A

M
P

LE
 

H
IN

E
i

B
E

D
!

R
E

C
E

IV
E

D
! 

5
-1

6
-7

7
 

D
A

TE
 

0

C
O

A
L 

C 
A

S
 

R
E

C
D

 . 
3 

CM
O

. 
. 

. 
. 

2
0
.2

 
.
.
.
.
.
.
.
.
.

31
 .

3
 

-.
.,
..
-.

-,
 .

...
. 

. 
. 

. 
3

8
.8

 
.
.
.
.
.
.
.
.
.

..
..
 

9
.7

 
.
.
.
.
.
.
.
.
.

6 
0

..
..

 
5
3
.1

 
.
.
.
.
.
.
.
.
.

..
..
 

i 
.1

 
.
.
.
.
.
.
.
.
.

5 
..

..
 .

 .
 .

..
..

..
 

2
9
.5

 
.
.
.
.
.
.
.
.
.

..
..
 

9
.7

 
.
.
.
.
.
.
.
.
.

..
..

 
9

2
7

1
 

.
.
.
.
.
.
.
.
.
 

I
F F F ..
..

 
.0

2
 

.
.
.
.
.
.
.
.
.

.1
6
 

.
.
.
.
.
.
.
.
.

.
.
.
.
 

.3
7
 

.
.
.
.
.
.
.
.
.

T
E

R
IO

R

ID
>

 
U

S
C

S
,D

 

71
 

- 
8

9
' 

.
- 

A
d

a
v
il
le

 
#2

F 
R

E
P

O
R

T
!

C
O

A
L 

1S
T 

F
R

E
E

3

N
/A

 
.
.
.
.
.

39
,2

_.
_.

_.
 .

 .,
 ,

_
4
8
.6

1
2

.2

4
.7

6
6

.6
1

.3
 

. 
. 

. 
. 

.
_

7
 

^
.
 .

 .
1

4
.5

1
2
.2

1
6

1
6

.0
2

 
. 

. 
. 

. 
.

.-
^
2

0
. 

..
.a

..
,.

.

.4
6

- LA
B

 
N

O
. 

K
7
3
2
0
1

, 
T

9
8
-1

-2
, 

D
R

IL
L
 

C
O

R
E

5
-2

7
-7

7

C
O

A
L 

C
M

O
IS

T
,A

S
H

 
F

R
E

E
]

. 
. 

. 
. 

N
/A

..
..
 

4
4
.6

. 
. 

. 
. 

5
5
.4

. 
. 

. 
. 

N
/A

_
..

. 
_ 

5
,4

 
.

..
..
 

7
5

.8
..
..
 

1
.5

.
.
.
.
 

, 8
 

.
..
..
 

1
6

.5
..

..
 

N
/A

.
.
.
.
.
.
 

1
3

2
2

4

..
..

 
.0

3
, 

...
 .

 
-2

3
..
..
 

.5
2



Tf
lA

L 
A
N
A
L
Y
S
T
S
 
R
F
P
O
R
T

O
R
G
A
N
I
Z
A
T
I
O
N
:
 

US
GS

/ 
D
E
N
V
E
R
 

O
P
E
R
 A
T
O
R
 : 

-
S
T
A
T
E
:
 

WY
 

C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N

DA
TE

 
OF
 
SA
MP

LI
NG
: 

04
-0

8-
77

 
DA
TE
 R

EC
EI

C
O
L
L
E
C
T
O
R
:
 

D.
 
C.
 
Al

vo
rd

A
I
R
 
DR
Y 

L
O
S
S
 

5.
1

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

U
n
i
 
A
T
 I
I 

F 
M 
A
T
T
F
R

F
 T
 V
 F
 f

t 
r
 6
P
 R
 D
M

6
 C
 U

L 
.
.
.
.
.
.

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

H
Y
D
P
O
G
E
N
 

. 
..
.

r 
A 
D
O
 n
 w

UT
 T
D
n
r
c
u

si
ll

 F
II
P

A
 V
 V
 1

* 
C
 k

l 
r 

T 
U
 f

t 
1

A
C
 U

H
E
A
T
I
N
G
 
V
A
L
U
E
t
B
T
U
/
L
B
l
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

A
S
H
 

- 
I
N
I
T
I
A
L
 
D
E
F
O
R
M
A
T
I
O
N
 

2
4
4
5
 

F
S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

2
5
5
5
 

F 
F
L
U
I
D
 
TE
MP
 

2
6
5
5
 
F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

P
Y
R
I
T
I
C

O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

U
N
I
T
 

-
 D
E
P
A
R
T
M
E
N
T
.

B
U
R
E
A
U

VE
D:
 

5
-
1
6
-
7

C
O
A
L
 

CA
S 

RE
CD
. 

3

13
.2

.
2
1
.
7
 

., 
, 

...
.

24
.1

41
 .

0 
. 

. 
. 

.

4^
0 

^.
^,

33
.3 .7
1,
2

19
.8

41
 .

0

57
86 .0

2 69
 

..
..

.4
8

-

ED
 
S
T
A
T
E
S
 

OF
 
TH

E_
 I
NT
ER

 I
QR
 
.
_
_
 

, 
..
__
..
__
..
 

_.
..

 _
._

._
-

OF
 
M
I
N
E
S
 

LA
B 

NO
. 

K
7
3
2
0
2

S
A
M
P
L
E
 
ID

: 
U
S
G
S
,
D
>
 
T
9
8
-
1
-
3
/
 
D
R
I
L
L
 
CO

RE
 

MI
NE
? 

17
5 

- 
18
0'
 

. 
. 

. 
.

BE
D 

J 
- 

Ad
av

il
le

 
#1
B

7 
D
A
T
E
 
OF
 
R
E
P
O
R
T
:
 

5
-
2
7
-
7
7

C
O
A
L
 

CO
AL

 
C
M
O
I
S
T
 
F
R
E
E
3
 

C
M
O
I
S
T
/
A
S
H
 
F
R
E
E
!

..
..
. 

N/
A 

..
..

..
..

. 
N
/
A

. 
f 

. 
. 

, 
25

.1
 

..
..

..
..

. 
4
7
.
5

..
..
. 

2
7
.
6
 

..
..

..
..

. 
5
2
.
5

..
..
. 

4
7
.
3
 

..
..

..
..

. 
N
/
A

,.
,,

.,
 

2.
9 

.,
,.
..
..
..
 

5.
5 

...
 
_
.
_

..
..
. 

3
8
.
4
 

..
..
..
..
. 

7
2
.
8

..
..
. 

.8
 

..
..

..
..

. 
1.
5

_
.
 

1.
4 

..
..

..
..

. 
2.
6

..
..
. 

9.
3 

..
..

..
..

. 
17
.6

..
..
. 

4
7
.
3
 

..
..

..
..

. 
N/
A

..
..
..
 

6
6
6
8
 

..
..
..
..
. 

1
2
6
4
2

..
..
. 

.0
2 

..
..
..
..
. 

.0
4

. 
. 
_
^
 

.8
0 

i*
 ,
..
,.
.»
, 

1.
51

..
..
. 

.5
6 

..
..
..
..
. 

1 
.0

6



U
N
I
T
E
D
 
S
T
A
T
E
S

J&
E

P
M

IN
E

N
T

.Q
F

 
TH

E
 

IN
T

E
R

IO
R

 
B

U
R

E
A

U
 

O
F 

M
IN

E
S

OR
GA

NI
ZA

TI
ON

: 
us
es
, 

DE
NV
ER

O
P
E
R
A
W
M
M

S
T
A
T
E
:
 
MY

 
C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N

LA
B 

NO
. 

K
7
3
2
0
3
 

S
A
H
P
L
E
 
ID

J 
U
S
G
S
,
D
,
 
T
9
8
-
1
-
4
,
 
D
R
I
L
L
 
C
O
R
E

.H
IK

E
.!

- 
-2

0
2
.5

 
- 

2
1

0
' 

.
B

ED
 i 

- 
A

d
av

il
le

 #
1A

D
A

T
E

 
O

F 
S

A
M

P
L
IN

G
sO

A
-0

8
-7

7
 

C
O

LL
E

C
T

O
R

: 
D

. 
c

. 
A

lv
o

rd
DA

TE
 
RE

CE
IV

ED
: 

5-
16
-7
7 

DA
TE
 
OF

 
RE

PO
RT

: 
5-

27
-7

7

D

A
I
R
 
DR

Y 
L
O
S
S
 

8.
5

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E
 

..
..

..
..

V
O
L
A
T
I
L
E
 
M
A
T
T
E
R
  
 
 
 
 
 .  
 
 
 
 
 ,

P
T
v
r
n
 
rf
ip

Rf
lM

A
C
U

C
O
A
L
 

CA
S 

RE
CD
. 

1

.
.
.
.
.
.
.
.
.
 

18
 .
5 

.
.
.
.
.
.
.
.
.

. 
, 

. 
T 

27
 .
5 

.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

31
 .
6 

.
.
.
.
.
.
.
.
.

2
2
 
4

C
O
A
L
 

C
M
O
I
S
T
 
F
R
E
E
!

N/
A

3
3
,
7

3
8
.
8

2
7
.
5

CO
AL

 
[
H
O
I
S
T
,
 A
SH
 
F
R
E
E

. 
. 

. 
. 

. 
N
/
A

. 
, 

. 
. 

. 
4
6
.
5

. 
. 

. 
. 

. 
5
3
.
5

. 
. 

. 
. .

 
N
/
A

3

U
L

T
IM

A
T

E
 

A
N

A
L

Y
S

IS
 

H
Y

D
R

O
G

E
N

P
 A

 D
 R

 f
i 

W

U
T

 
T

 D
 n

 P
 C

 U

S
U

L
F

U
R

  
 
 
 
 
 
 
 
 
 
 
 
 ,  
 
 
 

n 
v 

v 
P 

c 
u 

r
fu

n
i

A
C

 
U

H
E

A
T

IN
G

 
V

A
L
U

E
C

B
T

U
/L

B
3
 

. 
..

6
3

H
 

 -
 

T
H

T
T

T
A

L
D

E
F

O
R

M
A

T
IO

N

S
O

F
T

E
N

IN
G

 
T

E
H

P
 

F
L
U

ID
 

T
E

M
P

, 
.
.
.
.
.
.
.
 

5
,4

.
.
.
.
.
.
.
.
.
.
.
 

4
4

 .
4

.
.
.
.
.
.
.
.
.
.
.
 

1
.0

.
.
.
.
.
.
.
.
.
.
.
 

2
6
.3

.
.
.
.
.
.
.
.
.
.
.
 

2
2

 .
4

.
.
.
.
.
.
.
.
.
.
.
.
 

7
6

9
5

9
 7

 £
 ?

 
P

2
3

5
5

 
F 

2
4

6
5

 
F

_
 _

_
_
..
. 

_. 
.4

*1
-.

..
..

,,
 .

,.
..

_
,

.
.
.
.
.
.
.
.
.
 

5
4

.5
 

.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

1
.2

 
.
.
.
.
.
.
.
.
.

^6
 

.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

1
2
.1

 
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

2
7

.5
 

.
.
.
.
.
.
.
.
.

.
;
.
.
.
.
.
.
.
 

9
4
4
4
 

.
.
.
.
.
.
.
.
.

5
.6

7
5
.2

1 
.6 .8

1
6

.6
N

/A

1
3

0
3

5

1 
S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

! 
S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

I
 
 
 
 
p
y
 R

O
R
G
A
N
I
C

.0
2 

..
 ,

.2
7-

.2
0

.0
2 

.3
4 

.2
5

.0
3 

.4
7 

.3
4



O
R
G
A
N
I
Z
A
T
I
O
N
!
 

U
S
G
S
,
 
D
E
N
V
E
R

_
_
 O
P
E
R
A
!

ST
AT
E.
' 

UY
 

C
O
U
N
T
Y
?
 

L
I
N
C
O
L
N

D
A

TE
 

O
F 

SA
M

PL
IN

G
 J 

0
4

-0
8

-7
7

 
C

O
L

L
E

C
T

O
R

? 
D

. 
C

. 
A

lv
or

d

A
I
R
 
D
R
Y
 
L
O
S
S
 

2
1
.
9

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

_
_
V
O
L
A
T
I
L
E
-
M
-
A
I
-
T
-
E
R
 

F
I
X
E
D
 
C
A
R
B
O
N

A
S
H

U
N
I
T
E
D
 
S
T
A
T
E
S

_
_
_
_
_
_
_
 
__
 
D
E
P
A
R
T
M
E
N
T
 

OF
 
T
H
E
 
IN
TE
RI
OR
__
__

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

L
A
B
 
NO
. 

K
7
3
2
0
4

_.
_ 

_
_
 
_
 _
^
^
_
^
_
_
.
^
_
_
_
^
_
^
^
 
T
9
8
-
i
-
5
,
 
D
R
I
L
L
 
C
O
R
E

_
_
_
_
_
_
_
_
_
.
.
.
.
.
_
_
_
_
 
__
__
_ 

MI
NE

? 
27
5 

- 
29

0'
B
E
D
?
 

- 
Ad
av
il
le
 
#1

D
A
T
E
 
R
E
C
E
I
V
E
D
?
 

5
-
1
6
-
7
7
 

D
A
T
E
 
OF

 
R
E
P
O
R
T
?
 

5
-
2
7
-
7
7

_
^
_
_
._

..
._

 
__

__
__

  
_

_
. 

_ 
C

O
A

L

C
A

S
 

R
E

C
D

.3
 

C
M

O
IS

T
 

F
R

E
E

] 
C

M
O

IS
T

,A
S

H
 

F
R

E
E

3

.
.
.
.
.
.
.
.
.
 

3
1
.1

 
.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

_
_

_
_

_
,_

_
_

 _
 2

4
,6

. 
...

 ,
^_

._
_,

,_
. 

.. 
_ 

.__
 

3
5
.7

 
..

..
..

..
..

. 
4
7
.0

.
.
.
.
.
.
.
.
.
 

27
 .

7 
.
.
.
.
.
.
.
.
.
 

4
0

.2
 

.
.
.
.
.
.
.
.
.
 

53
 .

0
.
.
.
.
.
.
.
.
.
 

1
6
.6

 
.
:
.
.
.
.
.
.
.
 

2
4

. 
1 

.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

 
 «
 Y
 D
 R
 0
 G
 E
-
M
-
 
 
 
 
 
 

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

 
 
S
U
 L
 F
U
R
 
 
 
 
 
 
 
 

O
X
Y
G
E
N
 
U
N
D
1
 

A
S
N

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
3
 

A
S
^
^
 
 
 
H S
O
F
T
E
H
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
T
E
M
P

2
^
5
 5
-F
- 

2
2
5
5
 

F 
2
3
6
5
 
F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

- 
P
Y
R
F
F
I
C
 
 
 
 
 
 
 
 
 
 
 
r-

v_
^

r_
^_

r_
._
T
O

_ 
O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.

3
9
.
0
 

.7

36
 .
7

16
 .
6

6
8
8
4 .0
2

.2
6

__
_4

_ 
4

5
6
.
7

1.
0

1
3
.
0

24
. 

1

9
9
9
8

.0
2 

.3
3 

.3
7

5
.
8
 

74
 .
7

1 
.3

 
__
1 

.0
 

17
 .
2 

N
/
A

1
3
1
7
8

.0
3 

.4
3 

.4
9



 t

^
0
 A

L
-A

M
 A

U
LS

 I_
S

__
E

E
P

J)
JU

L
U
N
I
T
E
D
 
S
T
A
T
E
S

D
E
P
A
R
T
M
E
N
T
 
OF

 
TH

E 
I
N
T
E
R
I
O
R
 

B
U
R
E
A
U
 
OF
 
MI
NE
S

O
R
G
A
N
I
Z
A
T
I
O
N
!
 

US
GS

, 
D
E
N
V
E
R

O
P
E
R
<
U
O
J
U

S
T
A
T
E
:
 

WY
 

C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N
 

TO
WN

! 
-

LA
B 

NO
. 

K
7
3
2
0
5
 

S
A
M
P
L
E
 
ID

! 
U
S
G
S
/
D
,
 
T
9
8
-
1
-
6
,
 
D
R
I
L
L
 
CO
RE

MI
NE
! 

29
0 

- 
30
5'
 

BE
D:

 
- 

Ad
av

il
le

 
#1

A
I
R
 
DR

Y 
L
O
S
S
 

18
.5

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E

. 
-~

V
O

 L
A

-T
IL

 E
--

«
A

T
J£

£
R

  
F

IX
E

D
 

A
S

H

C
O
A
L
 

[A
S 

RE
CD
.

27
 .

7
2

5
.3

3
0

 .
4

16
 .

6

C
O
A
L
 

C
M
O
I
S
T
 
F
R
E
E
3

N
/A

 
3
5
.0

 
4
2
.0

 
2
3
.0

DA
TE
 
OF
 
SA

MP
LI
NG
: 

04
-0

8-
77

 
DA

TE
 
RE

CE
IV

ED
; 

5-
16
-7
7 

DA
TE
 
OF

 
RE

PO
RT

: 
5-

27
-7

7
C

O
L

L
E

C
T

O
R

! 
D

. 
C

. 
A

lv
or

d

CO
AL

 
E
M
O
I
S
T
.
A
S
H
 
F
R
E
E
)

N
/A

 
4
5
 .

4
 

5
4
 .

6
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

- 
-
H
Y
D
R
O
G
E
N
 

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

 
 
S
U
L
F
U
R

AS
H

Cr
 T

l  
 
 
 
 
 
 -  
 
 
 
 
 
 
 
 
 
 . 

  
.-

; 
-.

  
 .

 -
 -

--
. 

. 
 T

-T
-i

-T
 

. 
 >

  
*  
 
 
 
 
 
 -
 ~

v 
t-

*
- 

--
-.

-.
--

»
 .
  

  ,
~

r

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

4
2
.1

 
..

..
..

c
u

 
7

1 
0

H
N

D
3 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

33
 .

4 
..
..
..

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1
6
.6

 
..
..
..

5
8
.3

 
.
.
.
.
.
.
.
.
.

.9
 

.
.
.
.
.
.
.
.
.

1
2

.2
 

.
.
.
.
.
.
.
.
.

2
3
.0

 
.
.
.
.
.
.
.
.
.

7
5
.6

1 
.2

1 
.7

1
5
.8

N
/A

H
E
A
T
I
N
G
 
VA

LU
EE
 B
T
U
/
L
B
J

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
TE
HP

_2
4_
55
__
JL
 

2
2
5
0
 

F 
2
3
6
0
 

F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

! 
S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

I
 
 
^_

_p
 Y
 R
 I-

 M
 C
 
 
 
 
 
 
 
 
 
 
 
.
.
.
.
.
.
.
.
.
.
.
.
.

O
R
G
A
N
I
C

73
31

1
0
1
3
4

.0
1

.6
1

.0
1 

.4
8 

.8
4

1
3

1
5

3

.0
1

,6
3

1 
. 
10



4
X

0
A

L
-J

«
iA

L
-Y

S
IS

 
R

-E
EJ

XI
U

L

OR
GA
NI
ZA
TI
ON
: 

us
es

, 
DE

NV
ER

O
P
E
R
A
 T
4
N
M
 
 
 
-
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S
T
A
T
E
!
 

«Y
 

C
O
U
N
T
Y
!
 

L
I
N
C
O
L
N

D
A
T
E
 
OF

 
S
A
M
P
L
I
N
G
?
 
04

-0
9-

77
 

C
O
L
L
E
C
T
O
R
!
 
A.

 
A.

 
Ai
ge
n

A
I
R
 
D
R
Y
 
L
O
S
S
 

7
.
6

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E

F
I
X
E
D
 
C
A
R
B
O
N
 

A
S
H

U
N
I
T
E
D
 
S
T
A
T
E
S
 

,
_
_
_
_
_
_
_
_
_
_
.
D
E
P
A
R
T
H
E
H
T
 
OF

 
T
H
E
 
I
N
T
E
R
I
O
R
 

._.
 

. 
._
__
..
.

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

L
A
B
 
NO

. 
K
7
3
2
0
6

S
A

M
P

LE
 

ID
s 

U
S

G
S

/D
, 

T
9
8
-2

-1
, 

D
R

IL
L
 

C
O

R
E

_
_

_
_

_
_

_
_

_
_

. 
_

..
. 
_

_
. 

...
 

_
 

__
_H

IN
E

i-
 

..
5
8
-=

-7
5
' 

. 
..
. 

..
_
 

. 
- 

-
B

E
D

! 
- 

A
d
av

il
le

 
#1

D
A
T
E
 
RE
CE
IV
ED
'.
 

5
-
1
6
-
7
7
 

D
A
T
E
 
OF
 
R
E
P
O
R
T
!
 

5
-
2
7
-
7
7

CO
AL

 
C
O
A
L
 

CO
AL
 

CA
S 

R
E
C
D
.
3
 

C
M
O
I
S
T
 
F
R
E
E
!
 

[
M
O
I
S
T
,
A
S
H
 
F
R
E
E
3

.
.
.
:
.
.
.
.
.
 

20
 .
9 

.
.
.
.
.
.
.
.
.
 

N
/
A
 

.
.
.
.
.
.
.
.
.
 

N
/
A

_^
_T

_T
_1_

,_
r_
T_
,_

_ 
3
4
.
2
 

.
,
,
.
_
.
,
.
_
-
.
-
 

4
3
.
3
 

..
.,

.^
. 

..
..
..
..
 

4
5
.
2
_
 

. 
_
_

.
.
.
.
.
.
.
.
.
 

41
 .

6 
.
.
.
.
.
.
.
.
.
 

5
2
.
5
 

.
.
.
.
.
.
.
.
.
 

54
 .
8

.
.
.
.
.
.
.
 

3
.
3
 

.
.
.
.
.
.
.
.
.
 

4
.
2
 

.
.
.
.
.
.
.
.
.
 

N
/
A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

 
 
H
Y
D
R
O
G
E
N
 
 
 
 
 
 

C
A
R
B
O
N

N
I
T
R
O
G
E
N

O
X
Y
G
E
N
 
C
I
N
D
]
 

A
S
H

57
. 
e

1 .
1

31
 .

0 
3.
3

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
3
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1
0
0
9
3

A
C
U
 

_ 
T 
u 

T 
T
T
A
4
_
D
E
-
C
L
Q
4
?
 M
A
-
I
-
L
f
r
N
_
_
_
_
_
2
0
4
5
 
F
_
_
_
_
_
_
_
_
_

^
V

 
W

 
f
 I
 

*
 
"
 »

 
S

i^
t 

9
 

T
l 
 
 
 

lr
 

t»
 
I 

W
 T

\ 
f
T

T
l 

I 
*^

%
r 

iT
^

 
W

IT
T

 
~

 ^
^

 
T

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

2
1
5
5
 

F 
F
L
U
I
D
 
T
E
M
P
 

2
2
6
5
 
F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

O
R
G
A
N
I
C

.0
1

.4
7

- 
5
.
2

7
2
.
8

1.
4

_.
..
. 

7_
1
5
.
7

4.
2

1
2
7
5
5

.0
1 

A
 3
 

.6
0

5
.
4
 

76
 .
0

1 
.4
 

_ 
.8

 
16

 .
4 

N
/
A

1
3
3
1
1

.0
1 

, 
13

 
.6
2



-C
 0
 A
 L

O
R
G
A
N
I
Z
A
T
I
O
N
!
 

US
GS
, 

D
E
N
V
E
R

O
R
E
R
A
T
O
R
i
-
 

ST
AT
E:
 

WY
C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N

D
A

TE
 

O
F 

S
A

M
P

L
IN

G
S

-0
9
-7

7
 

C
O

L
L

E
C

T
O

R
! 

A
. 

A
. 

A
l^

en

A
IR

 
D

R
Y

 
LO

S
S

8
.3

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

 
 
V
 0
 L
 A
 T
-I
L 
E-
 M
4
U
E
 R
 

F
I
X
E
D
 
C
A
R
B
O
N
 

AS
H

U
N
I
T
E
D
 
S
T
A
T
E
S

_
_
_
_
_
_
_
_
_
_
D
E
P
A
R
T
M
E
N
T
 
O
F
^
T
H
E
 
IN

TE
RI
OR
. 

..
. 

. 
..

._
_.

..
..

_.
..

B
U
R
E
A
U
 
OF

 
M
I
N
E
S

LA
B 

NO
. 

K
7
3
2
0
7

S
A

M
P

LE
 

ID
! 

U
S

G
S

.D
, 

T
9

8
-2

-2
/ 

D
R

IL
L
 

C
O

R
E

_
_
_
_
_
_
_
_
_
_
_
_
._

_
_
_
..
_
._

_
..
_
 H

I 
H

E 
I 

7
5
 

- 
8

5
1

 
_ 

...
...

...
...

.
B

E
D

! 
- 

A
d
av

il
le

 
#1

D
A

TE
 

R
E

C
E

IV
E

D
! 

5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

PO
R

T
J 

5
-2

7
-7

7

C
O

A
L 

C
O

A
L 

C
O

A
L 

C
A

S
 

R
E

C
D

.3
 

C
M

O
IS

T
 

F
R

E
E

! 
[M

O
IS

T
,A

S
H

 
F

R
E

E
!

.
.
.
.
.
.
.
.
.
 

2
0
.8

 
.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

.,
_

_
_

_
_

_
_

_
_

_
_

3
4

.6
. 

_
_

_
 .

 _
_
..
_
 _

4
3
.7

. 
 '
..

..
..

, 
. 

. 
,.
..
, 

4
6
.0

..
..

 
4

0
.5

 
.
.
.
.
.
.
.
.
.
 

5
1

.1
 

.
.
.
.
.
.
.
.
.
 

5
4
.0

..
..

 
4

.1
 

.
.
.
.
.
.
.
.
.
 

5
.2

 
.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

 
 
 
H
 *
£
R
0
G
 £
N
 
 
 
 
 
 
 

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N
 

I
 
 
 
 
S
U
L
F
U
R
  
 
 
 
 
 
 
 

O
X
Y
G
E
N
 
C
I
N
D
1
 

AS
H

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
1

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
TE
MP

2
2
0
5
 
F 

2
2
9
5
 

F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

O
R
G
A
N
I
C

56
.6 1 
.0

_1
_.
7

30
.3 4 
.1

9
9
6
2 .0
1

1.
39

5.
2

71
.5
 

1 
.2

14
.9

 
5.

2

1
2
5
7
9

.0
1

. 
- 
31
 

1 
.7

6

5.
4

7
5
.
4

1 
.3

2.
2

15
.7

N
/
A

1
3
2
6
9

.0
1

.. 
33

 
1 
.8

6



e 
o
 A

 L
r~

ft 
N 

A
t-

Y
S

l S
~

R
  P

O
R

-1
1

O
R

G
A

N
IZ

A
T

IO
N

: 
U

S
G

S
, 

D
E

N
V

E
R

O
P

E
R

A
T

O
R

 
S

T
A

T
E

! 
y 

T
O

U
N

! 
-

C
O

U
N

T
Y

! 
L
IN

C
O

L
N

D
A

TE
 

O
F 

SA
M

PL
IN

G
! 

04
-0

9-
77

 
C

O
L

L
E

C
T

O
R

! 
A

. 
A

. 
A

ig
en

A
IR

 
D

R
Y

 
LO

S
S

8
.8

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

 
 
VO
LA

F
I
X
E
D
 
C
A
R
B
O
N
 

AS
H

U
N
I
T
E
D
 
S
T
A
T
E
S

 
 
 
 
 
 
 
 
 
 
 D
E
P
A
R
T
M
E
N
T
 
OF

 
TH

E 
IN
TE
R 
I
-
0
R
-
 
.
 
 
.
-

B
U
R
E
A
U
 
OF
 
MI
NE
S

LA
B 

NO
. 

K
7
3
2
0
8

S
A

M
P

LE
 

ID
! 

U
S

G
S

.D
, 

T
9
8
-2

-3
, 

D
R

IL
L
 

C
O

R
E

 
 
 
 
 
 
 
 
 _

_
._

._
  
 
 

. 
 

M
lN

E
i 

11
0 

- 
1

1
5

'
B

E
D

! 
- 

A
d
av

il
le

 
#1

D
A

T
E

 
R

E
C

E
IV

E
D

! 
5
-1

6
-7

7
 

D
A

T
E

 
O

F 
R

E
P

O
R

T
! 

5
-2

7
-7

7

C
O

A
L 

C
O

A
L 

C
O

A
L 

C
A

S
 

R
E

C
D

.]
 

C
M

O
IS

T
 

F
R

E
E

3
 

[M
O

IS
T

,A
S

H
 

F
R

E
E

]

.
.
.
.
.
.
.
.
.
 

21
.1
 

.
.
.
.
.
.
.
.
.
 

N/
A 

..
..

..
..

. 
N
/
A

-3
 4
 _. 

8 
 
 
r^
r
-
^
-
,
_
«
-
_
_
 
 
 4
4
^
0
 
-
 _
_
_
 ..

..
.*

.*
 ̂
 _
 

4 
7 

. 5
 _

..
. 

..
..

 _
 .

38
 .
3 

.
.
.
.
.
.
.
.
.
 

4
8
.
7
 

..
..
..
..
. 

5
2
.
5

5.
8 

.
.
.
.
.
.
.
.
.
 

7.
3 

..
..
..
..
. 

N
/
A

r
U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

 
H
 Y 
D 
R
-
0
-
&
&
H
 
 
 
 
 
 

C
A
R
B
O
N

N
I
T
R
O
G
E
N

O
X
Y
G
E
N
 
C
I
N
D
]
 

AS
H

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
]

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
TE
MP

r
2
2
1
5
 

F 
2
3
1
0
 
F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N

S
U
L
F
A
T
E
 

P
Y
*
m
C
 

O
R
G
A
N
I
C

53
.7
 

.8

29
.2
 

5.
8

9
6
8
3 .0
1 

_
_
4
5
 

3.
74

68
. 

1
1 
.0

_
5
 ̂
3

13
.3

 
7.

3

1
2
2
6
9

.0
1 

.^
37

..
 

4
.
7
4

5
.
3

73
 .
5

1 
.1

5.
7

14
.3

N
/
A

1
3
2
3
8

.0
1

.6
1

5.
 1
1



-

C
O

A
L 

A
N

A
L
Y

S
IS

 
R

E
P

O
R

T

1

O
R

G
A

N
IZ

A
T

IO
N

! 
U

S
G

S
, 

D
E

N
V

E
R

 

O
P

E
R

A
T

O
R

* 
-

S
T

A
T

E
! 

M
Y 

C
O

U
N

T
Y

! 
L

IN
C

O
L

N

D
A

T
E

 
O

F 
S

A
M

P
L
IN

G
 1

04
 -

1
0
-7

7
 

D
A

T
E

 
R

E
C

E
I 

C
O

L
L

E
C

T
O

R
! 

A
. 

A
. 

A
ig

e
n

A
IR

 
D

R
Y

 
LO

S
S

 
4 

.7

P
R

O
X

IM
A

T
E

 
A

N
A

L
Y

S
IS

 
M

O
IS

T
U

R
E

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

V
O

L
A

T
IL

E
 

M
A

T
T

E
R

A
C

 U

JN

U
L

T
IM

A
T

E
 

A
N

A
L

Y
S

IS
 

u
v
is

o
n
rr

ti
 

...
...

...
...

...
..

r 
A

D
D

 n
 u

U
T

 
T

D
A

P
C

U

4
1
1
 1

 
F

 I
I 

D

ft 
v 

v 
r 

c 
u 

r 
T 

u 
r» 

i
A

C
 U

H
E

A
T

IN
G

 
V

A
L
U

E
E

B
T

U
/L

B
J 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

.-.
-..

-..
- 

A
.O

M
 

-
 

T 
M

 T
 T

T
 a

 1 
D

P
 F

O
R

 M
6
 T

 I
 f
iH

 
2

3
3

0
 

F

S
O

F
T

E
N

IN
G

 
T

E
M

P
 

2
4
3
5
 

F 
F

L
U

ID
 

TE
M

P
 

2
5
4
5
 

F

S
U

L
F

U
R

 
FO

R
M

S
 

B
Y

 
A

T
O

M
IC

 
A

B
S

O
R

P
T

IO
N

0
 1

 1 
1 

p
 &

 T
 p

P
 V

 P
 T

 T
 T

 P

O
R

G
A

N
IC

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

U
N

IT
E

D
 

S
T

A
T

E
S

 
.D

E
P

A
R

T
M

E
N

T
 

O
F 

T
H

E
 

IN
B

U
R

E
A

U
 

O
F 

M
IN

E
S

S
A

M
P

LE
 

M
IN

E
l

B
E

D
:

T
E

R
I9

R
 
..
_
_
 

ID
! 

U
S

G
S

/D
*

1
2
5
 

r 
1
3
0
'

- 
A

d
a

v
il
le

 
#
1

V
E

D
: 

5
-1

6
-7

7
 

D
A

T
E

 
O

F 
R

E
P

O
R

T
! 

5

C
O

A
L 

C
A

S
 

R
E

C
D

. 
] 

£M
O

16
 .

7
 

.
.
.
.
.
.
.
.
.

35
 .

5
 

.
.
.
.
.
.
.
.
.

14
 .

6
 

.
.
.
.
.
.
.
.
.

5 
9

51
 .

8
 

.
.
.
.
.
.
.
.
.

.9
 

.
.
.
.
.
.
.
.
.

5
2
6
.2

 
.
.
.
.
.
.
.
.
.

1
4
.6

 
.
.
.
.
.
.
.
.
.

9
1
1
4
 

.
.
.
.
.
.
.
.
.
 

1

.0
2

 
.
.
.
.
.
.
.
.
.

0
8

 
* 

.
.3

9
 

.
.
.
.
.
.
.
.
.

C
O

A
L 

1S
T

 
F

R
E

E
]

N
/A

 
.
.
.
.
.
.
.

3
9
.9

 
,
,
.
.
.
.
.

4
2
.6

 
.
.
.
.
.
.
.

1
7
.5

 
.
.
.
.
.
.
.

4 
9

6
2
.2

 
.
.
.
.
.
.
.

1
.1

 
.
.
.
.
.
.
.

-,
6

- 
-. 
_

_
 .
.-

1
3

.7
 

.
.
.
.
.
.
.

1
7
.5

 
.
.
.
.
.
.
.

0
9
4
0

.0
2
 

.
.
.
.
.
.
.

_
_

0
9

.4
7

 
.
.
.
.
.
.
.

LA
B

 
N

O
. 

K
7
3
2
0
9

T
9

8
-3

-1
, 

D
R

IL
L
 

C
O

R
E

-2
7
-7

7

C
O

A
L 

[M
O

IS
T

, 
A

S
N

 
F

R
E

E
]

N
/A

4
8
.4

5
1
.6

N
/A

..
. 

5
.9

 
. 

..
_

_
. 

._
 .

..
7
5
 .

4
1
.4

_~
. 

.7
1
6
.6

N
/A

.
.
.
.
 

1
3
2
6
0

.0
3

..
 

. 
U

 
.5

7



U
N
I
T
E
D
 
S
T
A
T
E
S
 

.
D
E
P
A
R
T
M
E
N
T
 
OF

 
t
H
E
 
I
N
T
E
R
I
O
R

O
R
G
A
N
I
Z
A
T
I
O
N
!
 

U
S
G
S
,
 
D
E
N
V
E
R

f
t
O
C
D
A
T
f
l
D
*
 

_

S
T
A
T
E
!
 

yY
 

C
O
U
N
T
Y
!
 

L
I
N
C
O
L
N
 

T
O
U
N
!
 

-

D
A
T
E
 
OF

 
S
A
M
P
L
I
N
G
!
 0

4-
10
-7
7 

D
A
T
E
 
R
E
C
E
I
 

C
O
L
L
E
C
T
O
R
!
 

A.
 
A.

 
Ai
ge
n

A
I
R
 
D
R
Y
 
L
O
S
S
 

4
.
2

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

,  
 
 
-
V
O
L
A
T
I
L
E
 
M
A
W
R
  
 
 
 
 ..

..
..
 ̂
-
 

FT
 v
 F
 ft

 
r 
6P

 p
fl
u

j
 

A
C
 U

si

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

,-  
N
Y
D
R
O
G
E
N
 

.,.
, 

. 
. 
..

. 
.
.
.
.
.
.
.
.
.
.

r 
6 
p 
R 

ft 
M

U
T
 T
D
f
t
r
C
U

O
 1
1 

1 
C
 I

I 
D

n 
v 
v 
r 
c 

id 
r 

T 
u 
n 

i
A
C
 U

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
3
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

Af
iH

 
- 

I
N
I
T
I
A
L
 
D
E
F
O
R
M
A
T
I
O
N
 

2
4
1
5
 

F
S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

2
5
1
5
 

F 
F
L
U
I
D
 
T
E
M
P
 

2
6
0
5
 

F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

L 
P
V
P
 T
 T
 I

 T

O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

S
A
M
P
L
E
 

. .
.. 
H
I
N
E
!

BE
D:

VE
Ds

 
5
-
1
6
-
7
7
 

D
A
T
E
 

0

C
O
A
L
 

[A
S 

R
E
C
D
.
 1

 
C
M
O

i 
17
.8
 

.
.
.
.
.
.
.
.
.

34
 .
2 

..
..
 

..
.

3
9
.
2
 

.
.
.
.
.
.
.
.
.

8.
8 

.
.
.
.
.
.
.
.
.

6
.
0
 

.
.
.
.
.
.
.
.
.

56
 .
0 

.
.
.
.
.
.
.
.
.

.9
 

.
.
.
.
.
.
.
.
.

5 
- 

- 
- 

-
27

 .
7 

.
.
.
.
.
.
.
.
.

8.
8 

.
.
.
.
.
.
.
.
.

9
8
1
8
 

.
.
.
.
.
.
.
.
.
 

I

.0
1 

.
.
.
.
.
.
.
.
.

. 
08

 
_
 .

 .
 .

..
 M
 .

.4
6 

.
.
.
.
.
.
.
.
.

ID
: 

U
S
G
S
,
D
,
 

13
0 

- 
15

0'
- 
Ad
av
il
le
 
#1

F 
R
E
P
O
R
T
!
 

5

C
O
A
L
 

1S
T 

F
R
E
E
]

N
/
A
 

.
.
.
.
.
.
.

4
1
.
5
 

..
..
..
..
.

4
7
.
8
 

..
..
..
.

1
0
.
7
 

.
.
.
.
.
.
.

A
.
 9
 

..
..
..
..
..
 ,

6
8
.
2
 

.
.
.
.
.
.
.

I 
. 

1 
.
.
.
.
.
.
.

.7
1
4
.
5
 

.
.
.
.
.
.
.

1
0
.
7
 

.
.
.
.
.
.
.

1
9
3
9

.0
1 

.
.
.
.
.
.
.

.4
9 

..
.,
_,
,,
,.

.5
6 

.
.
.
.
.
.
.

L
A
B
 
NO
. 

K
7
3
2
1
0

T
9
8
-
3
-
2
,
 
D
R
I
L
L
 
C
O
R
E

-
2
7
-
7
7

C
O
A
L
 

(
M
O
I
S
T
,
 A
S
H
 
F
R
E
E
]

N
/
A

4
6
.
5

5
3
.
5

N
/
A

. 
. 

_. 
.. 
5.
,.
5_
 

. 
__
__
__
_

7
6
.
3

1.
2 .7

1
6
.
2

N
/
A

. 
. 

. 
. 

1
3
3
6
7

.0
1

.1
0

.6
3



O
R
G
A
N
I
Z
A
T
I
O
N
t
 

U
S
G
S
,
 
D
E
N
V
E
R

ST
AT

E.
' 

MY
 

C
O
U
N
T
Y
*
 

L
I
N
C
O
L
N

D
A
T
E
 
OF

 
S
A
H
P
L
I
N
G
!
 0
4-

10
-7

7 
C
O
L
L
E
C
T
O
R
S
 

A.
 
A.

 
Ai
ge
n

A
I
R
 
D
R
Y
 
L
O
S
S

4 
.9

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E

too

F
I
X
E
D
 
C
A
R
B
O
N
 

A
S
H

U
N
I
T
E
D
 
S
T
A
T
E
S

_
_
_
_
_
_
_
_
_
_
_
O
E
£
A
R
T
M
£
N
T
_
.
Q
F
_
 T
H
E
 
IN
TE
RI
QR
__
 

_.
..

__
._

._
_.

. 
_.
..
_.
_

B
U
R
E
A
U
 
OF
 
N
I
N
E
S

L
A
B
 
NO

. 
K
7
3
2
1
1

S
A
H
P
L
E
 
ID
! 

U
S
G
S
.
D
,
 
T
9
8
-
3
-
3
,
 
D
R
I
L
L
 
C
O
R
E

_
_

_
_

_
_

_
_

_
_

_
_

_
 _

_
._

_
_

_
..

..
 _

H
IN

E
1_

 
-1

50
 ..

-_
_1

55
*.

...
 

...
.. 

. 
. 

.
B

ED
? 

- 
A

d
av

il
le

 
#1

D
A

TE
 

R
E

C
E

IV
E

D
! 

5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

PO
R

T
! 

5
-2

7
-7

7

C
O

A
L 

C
O

A
L 

CO
A

L 
C

A
S 

R
E

C
D

.l
 

C
M

O
IS

T
 

F
R

E
E

] 
C

M
O

IS
T

,A
S

H
 

F
R

E
E

J

.
.
.
.
.
.
.
.
.
 

1
7

.3
 

.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

_
_
_
_
_
_
_
_
 _

_
.3

5
 .

.6
 

._
_
^
..
^
..
_
_
. 

_.
 .

4
3

, 
I.

..
..

. 
^
, 

t^
..

t.,
 .

.. 
4
6
.6

.
.
.
.
.
.
.
.
.
 

4
0

.8
 

.
.
.
.
.
.
.
.
.
 

4
9

.3
 

.
.
.
.
.
.
.
.
.
 

5
3
.4

..
..

..
 

6
.3

 
.
.
.
.
.
.
.
.
.
 

7
.6

 
.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

H
Y
D
R
O
^
E
*
 
 
 
 
 
 
 

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

 
 
S
U
L
E
4
1
*
 
 
 
 
 
 
 
 

O
X
Y
G
E
N
 
C
I
N
D
3
 

A
S
H

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
3
 

A
S
H
~
 
 
I
N
I
T
I
A
L
 
t^
E^
OR
^ 

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
T
E
M
P

2
3
0
5
 

F 
2
4
1
5
 

F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

 
 
P
 Y
 R
 H
-
I
C
 
 
 
 
 
 
 
 
 
 
 
.
,
»
.
»
.
.
.
 .

-^
-r

-

58
.1 1 
.0

__
__

9
2
7
.
6

6.
3

1
0
2
2
6

5
.
0

7
0
.
3

1.
2

1
4
.
8
 

7
.
6

1
2
3
7
0

O
R
G
A
N
I
C

.0
1

_
l
 I

. 7
9

.0
1 

JL
4.
 

.9
6

5
.
5

7
6
.
1

1 
.2

1 
.2

1
6
.
0

N
/
A

1
3
3
8
3

.0
1

. 
15

I 
.0
3



r 
ft 

A 
i 

A 
u 

A 
i 

v 
c 

T 
o 

D 
r 

D 
n 

D 
T

[ 
L

 U
 H

 L
 

H
n

H
L

T
a

iO
K

tr
U

K
I

i

O
R

G
A

N
IZ

A
T

IO
N

! 
U

S
G

S
, 

D

i 
U

rC
rC

H
IU

Is
'

1 
ST

AT
ES

 
yY

 
CO

UN
TY

: 
L

T
O

U
N

: 
-.

D
A

T
E

 
O

F 
S

A
M

P
L
IN

G
.' 

0
4

-1
0

 
C

O
L

L
E

C
T

O
R

: 
A

. 
A

. 
A

ig
e
n

A
IR

 
D

R
Y

 
LO

S
S

 
7
.7

P
R

O
X

IM
A

T
E

 
A

N
A

L
Y

S
IS

 
M

O
IS

T
U

R
E

u
n
i 

A
 T

 
T 

1 
C

 
M

 A
 T

 T
C

 D

F
T 

v 
F 

n 
r 

& 
P 

R 
n.

M
(-1

 
A

S
H

iO

U
L

T
IM

A
T

E
 

A
N

A
L
Y

S
IS

r> 
A 

D
O

 n
 u

U
T

 
T

 D
 n

 f
 C

 W

c 
H

I 
p

u
p

n 
v 
v
r 

F 
w 

r 
T 

M 
r> 

i
A

 C
 U

H
C

 A
 T

 T
 U

 r
 

U
 A

t 
lI
F

f 
R

T
II
/I
 

0
1

A
 q

 u
 

-
 

T 
M

 I
 T

 T
 6

 I
 

D
F

P
Q

P
M

ft
T

S
O

F
T

E
N

IN
G

 
T

E
M

P
 

F
L
U

ID
 

TE
M

P

! 
S

U
LF

U
R

 
FO

R
M

S
 

B
Y

 
A

T
O

M
IC

 
c
m

 p
 A

 T
 p

P
 V

 P
 T

 T
 T

 r

O
R

G
A

N
IC

U
N

IT
E

D
 

S
T

A
T

E
S

 
is 

eo
 A

O
 T

 M
IT

 u
 r
 

n
c 

ru
e

 
T

M
T

C
P

T
ftP

B
U

R
E

A
U

 
O

F 
M

IN
E

S

E
H

V
E

R
 

S
A

M
P

LE
 

ID
: 

U
S

G
S

.D
, 

M
IN

E
: 

1
6

5
 

- 
1
7
5
'

IN
C

O
L
N

 
B

E
D

: 
- 

A
d

a
v
il
le

 
#1

77
 

D
A

T
E

 
R

E
C

E
IV

E
D

: 
5
-1

6
-7

7
 

D
A

T
E

 
O

F 
R

E
P

O
R

T
?

C
O

A
L 

C
O

A
L 

C
A

S
 

R
E

C
D

. 
] 

C
M

O
IS

T
 

F
R

E
E

]

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1
8

.2
 

.
.
.
.
.
.
.
.
.
 

N
X

 A
 

.
.
.
.
.
.

34
 

3 
4

1
9

 
,

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

3
6

.9
 

.
.
.
.
.
.
.
.
.
.
 

4
5

. 
1 

.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

1
0

.6
 

.
.
.
.
.
.
.
.
.
 

1
3
.0

 
.
.
.
.
.
.

6 
2 

-, 
..
. 

. 
.-

, 
. 

...
.-

.-
 

5
,1

 
,
.
-
-
.
-

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

5
2

.6
 

.
.
.
.
.
.
.
.
.
 

6
4
.4

 
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

.8
 

.
.
.
.
.
.
.
.
.
 

.9
 

.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

2
6
.4

 
.
.
.
.
.
.
.
.
.
 

1
2
.5

 
.
.
.
.
.
.

.
.
.
.
;
.
.
.
.
.
.
.
.
.
.
.
 

1
0
.6

 
.
.
.
.
.
.
.
.
.
 

1
3

.0
 

.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

9
3
9
5
 

.
.
.
.
.
.
.
.
.
 

1
1
4
9
0

IO
N

 
2 

1 
6

0
 

F
2

2
6

5
 

F 
2

3
5

5
 

F

A
B

S
O

R
P

T
IO

N
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

.0
2

 
.
.
.
.
.
.
.
.
.
 

.0
2

 
.
.
.
.
.
.

61
 

,.
 

.7
5
 

.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

2
. 

74
 

.
.
.
.
.
.
.
.
.
 

3 
.3

5
 

.
.
.
.
.
.

- LA
B

 
N

O
. 

K
7
3
2
1
2

T
9

8
-3

-4
, 

D
R

IL
L
 

C
O

R
E

5
-2

7
-7

7

C
O

A
L 

C
M

O
IS

T
, 

A
S

H
 

F
R

E
E

]

N
/A

..
. 

4 
8 

. 2
 

._
5
1
.8

N
/A

. 
..
 

. .
.. 

5
.9

 
..

 .
..
..
 

..
7
3
.9

1
.1

.. 
... 

_.
 .

  
4

.7
_

 
_
..
 

_
.,

_
..

1
4
.3

N
/A

. 
. 

. 
. 

. 
1
3
2
0
1

i .0
3

.8
6

3 
.8

5



O
R

G
A

N
IZ

A
T

IO
N

J 
U

S
G

S
* 

D
E

N
V

E
R

O
P

E
R

A
T

O
R

I 
S

T
A

T
E

.' 
U

Y 
C

O
U

N
T

Y
? 

L
IN

C
O

L
N

 
I 

T
O

W
N

: 
-

D
A

T
E

 
O

F 
S

A
M

P
L
IN

G
S

 1
0
-7

7
 

C
O

LL
E

C
T

O
R

S
 

D
. 

C
. 

A
lv

o
rd

A
IR

 
D

R
Y

 
LO

S
S

7 
.9

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

_
 
v
 0
 L
 A
T
I
 L
 £
~
 »
*
«
£
 R
 

F
I
X
E
D
 
C
A
R
B
O
N

AS
H

U
N
I
T
E
D
 
S
T
A
T
E
S
 

- 
R-
TH
lN
t-
OF
- 
TH

E 
..
_1
HT
EH

IO
R_

__
,_

..
_ 

_.
__

..
..

..
..

..
 

..
 
. 

 
. 

,
B
U
R
E
A
U
 
OF
 
M
I
N
E
S

LA
B 

NO
. 

K
7
3
2
1
3

S
A
M
P
L
E
 
ID
J 

U
S
G
S
/
D
,
 
T
9
8
-
4
-
1
,
 
D
R
I
L
L
 
C
O
R
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
._

._
 .

_
_

..
_

. 
H

I 
M

EJ
 

91
 

..-
 

1
0

5
' 

. 
. 

_.
BE

D
 ! 

- 
A

d
av

il
le

 
#1

D
A

T
E

 
R

E
C

E
IV

E
D

! 
5
-1

6
-7

7
 

D
A

T
E

 
O

F 
R

E
P

O
R

T
? 

5
-2

7
-7

7

C
O

A
L 

C
O

A
L 

C
O

A
L 

C
A

S
 

R
E

C
D

.3
 

C
M

O
IS

T
 

F
R

E
E

] 
[M

O
IS

T
,A

S
H

 
F

R
E

E
!

.
.
.
.
.
.
.
.
.
 

20
 .

6
 

.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

..
..
..
..
..
_
_
_
 
3
3
,8

- 
_

_
_

_
..

..
._

, 
...

 .
..

 
..

4
2

.6
 

..
..
..
..
 .

_.
 ,

.,
 ,

 
_ 

4
6
 .

8
..
..
. 

. 
_.

38
 .

5
 

.
.
.
.
.
.
.
.
.
 

4
8
.4

 
.
.
.
.
.
.
.
.
.
 

5
3
.2

.
.
.
.
.
.
.
.
.
 

7
.1

 
.
.
.
.
.
.
.
.
.
 

9
.0

 
.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T

IM
A

T
E

 
A

N
A

L
Y

S
IS

C
A

R
B

O
N

 
N

IT
R

O
G

E
N

O
X

Y
G

E
N

 
C

IN
D

] 
A

S
H

H
E

A
T

IN
G

 
V

A
L
U

E
C

B
T

U
/L

B
]

S
O

F
T

E
N

IN
G

 
T

E
M

P
 

F
L

U
ID

 
TE

M
P

2
3
5
5
 

F 
2
4
5
5
 

F

S
U
L
F
U
R
 
F
O
R
M
S
 
B
Y
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

- 
P
Y
R
I
W
C
 
 
 
 
 
 
 
 
 
 
 

r 
.
.
.
.
.
.
^
-
^
_

O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.

5
5
.
2
 

.9

29
 .
7 

7.
1

9
6
1
9 . 0
1

-
0
8

. 4
4

.5
.3

6
9
.
5

1.
2

1
4
.
3
 

9
.
0

1
2
1
1
4

.0
1 5
6

5.
9.

7
6
.
3

1 
.3 .7

1
5
.
7
 

N
/
A

1
3
3
0
7

.0
1 

. 
11
 

.6
1



U
N

IT
E

D
 

ST
A

T
E

S 
.D

EP
-A

R 
TM

EN
L 

O
F

T
 H

E.
 .

1 
N 

T 
E

R
I0

 R

O
RG

AN
IZ

AT
IO

N:
 

us
es

, 
DE

NV
ER

n
D

C
D

A
T

ft
D

l 
in

S
T

A
T

E
! 

yy
 

C
O

U
N

T
Y

: 
L
IN

C
O

L
N

 
T

O
W

N
! 

-

D
A

T
E

 
O

F 
S

A
M

P
L

IN
G

S
 
-1

0
-7

7
 

C
O

L
L
E

C
T

O
R

: 
D

. 
C

. 
A

lv
o
rd

A
IR

 
D

R
Y

 
LO

S
S

 
1

0
. 

5

P
R

O
X

IM
A

T
E

 
A

N
A

L
Y

S
IS

 
M

O
IS

T
U

R
E

 
.
.
.
.
.
.
.
.

U
ft

l 
A

T
 I

I 
F

 
M

fl
T

T
F

P

F
T 

v 
c 

ft 
r 

6 
p 

c 
nu

[o
 

A
S

H
 

.
.
.
.
.
.
.
.

U
L
T

IM
A

T
E

 
A

N
A

L
Y

S
IS

u
 y

 I
N

O
 n

r.
F

H

r 
tk 

PR
 n

 u
N

T 
T 

D 
n 

re
 u

O
 I

I 
1 

C
 i
l 

D

rt
v
v
rc

u
 
r
fu

n
i

A
C

 U

H
E

A
T

IN
G

 
V

A
L
U

E
C

B
T

U
/L

B
1
 

.
.
.
.
.
.

 
 
 
 ft

-£
H

  -
 4

4
H

-W
^ V

-0
 -C

JM
M

U
I A

4
4
4
M

  
 
 

S
O

F
T

E
N

IN
G

 
T

E
M

P
 

F
L
U

ID
 

TE
M

P

S
U

LF
U

R
 

FO
R

M
S

 
B

Y
 

A
T

O
M

IC
 

A
B

S
O

R
P

C
II

 1 
F

 6
 T

F

_
_
 

P
Y

R
T

T
IC

 
  

, 
r

O
R

G
A

N
IC

 
.
.
.
.
.
.
.
.

B
U

R
E

A
U

 
O

F 
M

IN
E

S

S
A

M
P

LE
 

M
I 

N
E

 !
B

E
D

!

D
A

T
E

 
R

E
C

E
IV

E
D

! 
5
-1

6
-?

?
 

D
A

T
E

 
0

C
O

A
L 

[A
S

 
R

E
C

D
. 

] 
C

H
O

.
.
.
.
.
.
.
.
.
 

2
1
.8

 
.
.
.
.
.
.
.
.
.

7
7
 

5

.
.
.
.
.
.
.
.
.
 

4
0

 .
2

 
.
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

4
.5

 
.
.
.
.
.
.
.
.
.

6
4
 

.
.
.
.
.
.
.
.
.
.
 

56
 .

2
 

.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

.9
 

.
.
.
.
.
.
.
.
.

5
.
.
.
.
.
.
.
.
.
 

3
1
.5

 
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

4
.5

 
.
.
.
.
.
.
.
.
.

.
.
.
.
.
.
.
.
.
 

9
8

1
4

 
.
.
.
.
.
.
.
.
.
 

1
2 

1 
65

 
F

2
2
5
5
 

F 
2
3
5
5
 

F

T
IO

N
 

.
.
.
.
.
.
.
.
.
 

.0
1

 
.
.
.
.
.
.
.
.
.

0?
 

,
,
.
.
,
,

.
.
.
.
.
.
.
.
.
 

.4
5

 
.
.
.
.
.
.
.
.
.

ID
: 

U
S

G
S

,D
, 

i 
0

5
 

- 
1

2
0

'
- 

A
d
a
v
il
le

 
#1

F 
R

E
P

O
R

T
!

C
O

A
L 

1S
T

 
F

R
E

E
]

N
/A

 
.
.
.
.
.
.

4
2
.8

5
1
.4

 
.
.
.
.
.
.

5
.8

 
.
.
.
.
.
.

.5
.1

 
..
..
..
..
..

7
1

.8
 

.
.
.
.
.
.

1
.1

 
.
.
.
.
.
.

_
 7

 
  

. 
. 
~

1
5

.6
 

.
.
.
.
.
.

5
.8

 
.
.
.
.
.
.

2
5

4
9

.0
1

 
.
.
.
.
.
.

.0
9

.5
7
 

.
.
.
.
.
.

LA
B

 
N

O
. 

K
7

3
2

1
4

T
9

8
-4

-2
i 

D
R

IL
L
 

C
O

R
E

5
-2

7
-7

7

C
O

A
L 

C
M

O
IS

T
*A

S
H

 
F

R
E

E
]

N
/A

4
5
.4

5
4
 .

6
N

/A 5
.4

 
. 

...
. 

.
7
6
 .

2
1
.2

^
_

 
^7

1
6
.5

N
/A

.
.
.
.
.
 

1
3

3
1

5

.0
1

,1
0

.6
1



-
U
U
L
 
A
N
A
L
Y
S
I
S
 
RE

PQ
gJ

-

O
R
G
A
N
I
Z
A
T
I
O
N
i
 

U
S
G
S
,
 
D
E
N
V
E
R

S
T
A
T
E
s
 

WY
 

T
O
W
N
?
 

-
C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N

D
A
T
E
 
OF

 
S
A
M
P
L
I
N
G
!
 0
4
-
1
0
-
7
7
 

C
O
L
L
E
C
T
O
R
:
 

D.
 
C.

 
Al

vo
rd

A
I
R
 
D
R
Y
 
L
O
S
S

11
 .

2

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

 
 
¥
0
 L
 A
-T

-I
LE

-H
AT

TE
R

F
I
X
E
D
 
C
A
R
B
O
N
 

A
S
H

U
N
I
T
E
D
 
S
T
A
T
E
S

_
_
_
_
_
_
_
_
_
_
B
L
E
£
.
a
R
t
«
E
N
T
_
.
O
F
.
 
T
H
E
 
I
N
T
E
R
I
M
-
 

_.
-,
._
__
_.
 .
.-
--
._
. 
 
_
.
.
 .

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

L
A
B
 
NO
. 

K
7
3
2
1
5

S
A

M
P

LE
 

ID
: 

U
S

G
S

/D
, 

T
9

8
-4

-3
, 

D
R

IL
L
 

C
O

R
E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

..
_

_
._

_
 .

 f
tI

.H
E

l_
__

 1
2
0
. 

-^
1

3
5

' 
..
. 
..
._

..
 _

. 
  

.. 
. 

..
 

..
B

E
D

! 
- 

A
d
av

il
le

 
#1

DA
TE

 
RE

CE
IV

ED
: 

5
-
1
6
-
7
7
 

DA
TE
 
OF
 
RE

PO
RT

: 
5
-
2
7
-
7
7

C
O
A
L
 

C
O
A
L
 

C
O
A
L
 

C
A
S
 
R
E
C
D
.
]
 

C
M
O
I
S
T
 
F
R
E
E
!
 

C
M
O
I
S
T
,
A
S
H
 
F
R
E
E
]

.
.
.
.
.
.
.
.
.
 

2
2
.
0
 

.
.
.
.
.
.
.
.
.
 

N
/
A
 

.
.
.
.
.
.
.
.
.
 

N
/
A

_
_
_
_
_
_
_
_
_
_
 _
3
3
_
r
_
.
.
_
_
_
_
_
.
_
_
_
_
.
.
 
4
3
.
2
 _

 
. 

...
...

 ,
.
.
.
.
_
 

4
6
.
7

.
.
.
.
.
.
.
.
.
 

3
8
.
5
 

..
..
..
..
..
 

4
9
.
4
 

.
.
.
.
.
.
.
.
.
 

5
3
.
3

.
.
.
.
.
.
.
.
.
 

5
.
8
 

.
.
.
.
.
.
.
.
.
 

7.
4 

.
.
.
.
.
.
.
.
.
 

N
/
A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N
 

-S
UL

F4
J4

* 
O
X
Y
G
E
N
 
C
I
N
D
]
 

A
S
H

54
 .
3 .8

31
 .

0 
5
.
8

1.
0

1
4
.
7
 

7
.
4

5
.
4
 

7
5
.
2

1 
.1
 

_ 
2
.
3
 

1
5
.
9
 

N
/
A

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
]

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
T
E
M
P

2
3
6
5
 
F 

2
4
6
5
 
F

O
R
G
A
N
I
C

9
5
8
2

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

 
 
P
-
Y
-
R
-
W
^
-
W
 
 
 
 
 
 
 
 
 
 
 
 
>
>
.
.
.
.
.
.
.
.
,
-

.0
2

1
2
2
8
4

.0
2 

_^
JL
4.
 

I 
.9

8

1
3
2
7
2

.0
2

.. 
1.5

.
2.

 1
4



"
T
 

U
N
I
T
E
D
 
S
T
A
T
E
S

_£
04

*L
-j

U
iA

lY
S

IS
 

R
E

&
A

R
J_

_
_
_
_
_

_
_
_
_
_
_
_
_
_
_
D

_
E

P
J*

R
 T

M
EN

T^
 O

F 
TH

E 
JH

JE
F

 I
O

R
 

_ 
_
_
 _

 
_
  

_
..

._
_

..
_

_
._

 
.. 

._
. 

...
.

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

LA
B 

NO
. 

K
7
3
2
1
6

O
R
G
A
N
I
Z
A
T
I
O
N
!
 

US
GS
, 

D
E
N
V
E
R
 

S
A
M
P
L
E
 
ID
s 

U
S
G
S
,
D
,
 
T
9
8
-
4
-
4
,
 
D
R
I
L
L
 
C
O
R
E

-O
P-

E&
-A
T4
1R
! 

~=
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
=
_
_
_
_
_
_
_
_

.'-_
__

__
._

_H
JN

E»
.-

_l
.?

7.
,5

._
_-

 
1
4
8
'
.
.
,
 
 
 
 

ST
AT
E?
 

«Y
 

C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N
 

BE
D!
 

- 
Ad

av
il
le
 
#1
 

TO
WN

.'
 

-

D
A
T
E
 
OF

 
S
A
M
P
L
I
N
G
!
 0

4-
10

-7
7 

D
A
T
E
 
R
E
C
E
I
V
E
D
*
 

5
-
1
6
-
7
7
 

DA
TE
 
OF

 
R
E
P
O
R
T
)
 

5
-
2
7
-
7
7
 

C
O
L
L
E
C
T
O
R
!
 

D.
 
C.

 
Al

vo
rd

A
IR

 
D

R
Y

 
LO

S
S

 
14

 .
5

P
R

O
X

IM
A

T
E

 
A

N
A

L
Y

S
IS

 
M

O
IS

T
U

R
E

 
.
.
.
.
.

,  
 
 
 

V
Q

L
A

«
L

£
-l
iA

«
E

4
*  
 
 
 
 
  
 

rr
v
rn

 
P

A
D

ft
n

u
 » 

&
 «

5 
U

U
L
T

IM
A

T
E

 
A

N
A

L
Y

S
IS

P
 A

 P
R

 f
t 

IJ

M
T 

T
O

 f
t 

P
 C

 U
 

il
K

U
U

b
n
 

.
.
.
.
.

C
M

 1 
r 

ii 
D

n
v
v
rc

u
 

r 
T 

u 
n 

1
A

C
 U

H
E

A
T

IN
G

 
V

A
L
U

E
C

B
T

U
/L

B
3
 

. 
.

A
e
u
 

_
 

T 
tl
 T

 
T

 T
 
A

 1
 

n
C

C
A

D
M

A
T

T
n

U

S
O

F
T

E
N

IN
G

 
T

E
M

P
 

F
L
U

ID
 

TE
M

P

C
O

A
L 

C
O

A
L 

C
A

S
 

R
E

C
D

. 
3 

C
M

O
IS

T
 

F

22
 .

.
.
.
.
.
.
.
.
.
 

, 
, 

28
 .

.
.
.
.
.
 

29
 .

19
 . 5

42
 . 2

29 19
 .

7
5

8
0

2
4

5
5

 
F

2
5

6
0

 
F 

2
6

6
0

 
F

5 
.
.
.
.
.
.
.
.
.

9 
. 

.
.
.
.
.
.

1 
.
.
.
.
.
.
.
.
.
.

5 
.
.
.
.
.
.
.
.
.

g 3 
.
.
.
.
.
.
.
.
.

6 
.
.
.
.
.
.
.
.
.

0 
.
.
.
.
.
.
.
.
.

5 
.
.
.
.
.
.
.
.
.

N
/A

 
2

7
. 

3
3
7
 

2
5

-
 4

 
5

4 11
 

2
5

.5
 

.2 .2
 

.6
 

.8
 7 .5
 

.2

9
7

8
2

C
O

A
L 

R
E

E
3 

C
M

O
IS

T
, 

A
S

H
 

F
R

E
E

3

.
.
.
.
.
.
.
.
.
 

N
/A

,.
^
. .
.
.
.
.
.
 

4
9
,

.
.
.
.
.
.
.
.
.
 

5
0
.

.
.
.
.
.
.
.
.
.
 

N
/A

.
.
.
.
.
.
.
.
.
 

7
2

.
.
.
.
.
.
.
.
.
.
 

1 
.

_
_
 . 

5 
^

.
.
.
.
.
.
.
.
.
 

1
5
.

.
.
.
.
.
.
.
.
.
 

N
/A

9 1 7 
.. 

...
 

. .
.

9 1 0 4

.
.
.
.
.
.
.
.
.
 

1
3

0
7

2

1

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

.0
3 

.
.
.
.
.
.
.
.
.
 

.0
3 

.
.
.
.
.
.
.
.
.
 

.0
4

I 
  
 
P
Y
R
I
-
T
-
L
C
 
 
 
 
 
 
 
 
 
 
 
.
.
.
.
.
.
.
.
 _
_
_
_
 
 
 
 
 
_
^
4
4
 
 
 
 _
  
 .
^.
_.
._
..

fc5
7.
_.
..
. 

. 
...

 .
.- 

. .
 .

..
 

..
 
,7

7
O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

2.
43
 

.
.
.
.
.
.
.
.
.
 

3
.
1
3
 

..
..
..
..
. 

4
.
1
9



1
0  fc
-

-C
O

-A
I_

A
N

A
L

Y
S

T
S

 
R

F
P

O
R

T
.

O
RG

AN
IZ

AT
IO

N:
 

us
es

, 
DE

NV
ER

S
T
A
T
E
:
 

UY
 

C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N
 

TO
UN

? 
-

D
A

T
E

 
O

F 
S

A
M

P
L
IN

G
 s

04
 -

1
1

-7
7

 
C

O
L
L
E

C
T

O
R

! 
D

. 
C

. 
A

lv
o
rd

A
IR

 
D

R
Y

 
LO

S
S

6
.7

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

 
 
V
 0
 tf

t *
-!
 L
 
-
«
A
 T
 *
E-
R 

F
I
X
E
D
 
C
A
R
B
O
N

A
S

H

U
N

IT
E

D
 

S
T

A
T

E
S

_
_

_
_

_
_

_
_

_
_

_
D

lE
P

J
lf
U

H
E

N
T

 
O

F 
.1

H
E

 .
IN

T
E

R
IO

R
_
_
_
_
_
 ,

_
_
 

.__
_ 

..
_
_
  
..
_
_
..
_
. 

...
B
U
R
E
A
U
 
OF
 
M
I
N
E
S

LA
B 

NO
. 

K
7
3
2
I
7

S
A

M
P

LE
 

ID
i 

U
S

G
S

,D
, 

T
9

8
-5

-1
* 

D
R

IL
L
 

C
O

R
E

_
_

_
_

_
_

_
_

_
_

_
_

_
-_

_
_

-_
_

_
.H

IN
E

J
-.

--
t2

2
_

--
-U

O
'.
 ~

 ~
_

-
 

. 
.. 
 
.
 

....
... 

_
_
. 

- 
.

BE
D

 i 
- 

A
d
av

il
le

 
#1

D
A

T
E

 
R

E
C

E
IV

E
D

! 
5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

P
O

R
T

* 
5
-2

7
-7

7

C
O

A
L 

C
O

A
L 

C
O

A
L 

[A
S

 
R

E
C

D
.3

 
tM

O
IS

T
 

F
R

E
E

] 
C

M
O

IS
T

.A
S

H
 

F
R

E
E

!

.
.
.
.
.
.
.
.
.
 

1
9

.4
 

.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

-
_
, 
..

..
 
..

,_
._

. 
31

-.
 8

 -
.-

^
.-

^
-^

 .
 ^

 
_
_
3
9
 . 

4
- 

-.
..
..
..
 ^

..
..
-.

..
._

_
 

A
 6

.2
 

_..
 

.._
_ 

 .
.
.
.
.
.
.
.
.
.
 

37
 .

0
 

.
.
.
.
.
.
.
.
.
 

4
6
.0

 
.
.
.
.
.
.
.
.
.
 

5
3
.8

.
.
.
.
.
.
.
.
.
 

1
1
.8

 
.
.
.
.
.
.
.
.
.
 

1
4
.6

 
.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

O
X
Y
G
E
N
 
C
I
N
D
3
 

A
S
N

H
E
A
T
I
N
G
 
V
A
L
U
E
C
 B
T
U
/
L
B
1

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
T
E
M
P

2
5
6
5
 

F 
2
6
5
5
 

F

S
U
L
F
U
R
 
F
O
R
M
S
 
BY

 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

O
R
G
A
N
I
C

5
2
.
6
 

.9

2
8
.
4

11
 .

8

9
1
8
3 .0
1

 0
9-

.3
5

6
5
.
2
 

1.
1

_
_
_
6
_

1
3
.
9

1
4
.
6

1
1
3
9
0

.0
1 

. 
12
 

.4
4

_ 
5 

.5
_ 

7
6
.
4
 

1 
.3
 

_.
__
JF

. 
1
6
.
3
 

N
/
A

1
3
3
3
6

.0
1 

. 
14

 
.5

1



C
O
A
L
 
A
N
A
L
Y
S
I
S
 
R
E
P
O
R
T

O
R
G
A
N
I
Z
A
T
I
O
N
)
 

US
GS
, 

D
E
N
V
E
R

1
0 (Jl

S
T
A
T
E
:
 

WY
 

CO
UN

TY
! 

L
I
N
C
O
L
N
 

T
O
W
N
!
 

-

DA
TE
 
OF

 
SA
MP
LI
NG
: 

0^
11

-7
7

C
O

L
L

E
C

T
O

R
S 

D
. 

C
. 

A
lv

or
d

A
IR

 
D

R
Y

 
LO

S
S

8
.4

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

 
 V
 0
 L
A
W
 L
4
-
M
 A
4-

T-
E-

R 
F
I
X
E
D
 
C
A
R
B
O
N

AS
H

UN
IT
ED
 
ST
AT
ES
 

" 
_
_
_
_
_
_
_
D
I
P
A
J
T
M
E
N
T
 
OF

 
TH
E 

IN
TE

RI
OR

__
 _

 
_ 

_
_

BU
RE
AU
 
OF

 
MI
NE
S

LA
B

 
N

O
. 

K
7
3
2
1
8

~
-
-
  

ID
} 

y s
 £ 

§ ;
y
; ~

f $
 8~

: 5
 ly

,"
 "D

RY
 L 

L"
C 

d R
 E

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

_
_

._
_

_
JI

IK
E

-J
 .

1
4

.0
 _

_
-.

_
1

5
5

'..
..

-.
-.

._
..

..
._

._
..

_
 .

..
..

 
-. 

__
 

-
B

E
D

: 
- 

A
d
av

tl
le

 
#1

D
A
T
E
 
R
E
C
E
I
V
E
D
?
 

5
-
1
6
-
7
7
 

DA
TE
 
OF

 
R
E
P
O
R
T
S
 

5
-
2
7
-
7
7

C
O
A
L
 

C
O
A
L
 

CO
AL

 
CA

S 
R
E
C
D
.
3
 

C
W
O
I
S
T
 
F
R
E
E
)
 

[
M
O
I
S
T
,
A
S
H
 
F
R
E
E
]

.
.
.
.
.
.
.
.
.
 

19
.6

 
.
.
.
.
.
.
.
.
.
 

N/
A 

..
..
..
..
. 

N
/
A

32
 .
5
_
_
.
 
 
_
_
^
.
.
^
_
_
.
 4
_0

_.
.4

_ 
_*

_.
_ 

.^
_t

..
..
^_
_ 

..
. 

.4 
6 

,.4
. 

.. 
...

 
-

.
.
.
.
.
.
.
.
.
 

37
.5

 
.
.
.
.
.
.
.
.
.
 

4
6
.
7
 

..
..

..
..

. 
5
3
.
6

.
.
.
.
.
.
.
.
.
 

10
.4

 
.
.
.
.
.
.
.
.
.
 

12
.9
 

..
..
..
..
. 

N
/
A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

 
 
H
Y
D
R
O
G
E
N
 
 
 
 
 
 

C
A
R
B
O
N

N
I
T
R
O
G
E
N

O
X
Y
G
E
N
 
C
I
N
D
3
 

AS
H

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
3

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
TE
MP

-2
-4

75
 

F-
2
5
6
5
 

F 
2
6
6
0
 

F

O
R
G
A
N
I
C

53
.4 .8

_
_
_
7

28
.7

10
.4

93
61

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

.0
2

_0
7.

_
.6
1

  
4.

 -7
6
6
.
5

1 
.0

14
.0

12
.9

1
1
6
4
5

.0
2 

,.
01

 
.7

6

5,
4 

7
6
.
3
 

1 
.2
 

1.
.0
. 

16
 .

1 
N
/
A

1
3
3
6
9

.0
3 

. 
10
 

.8
8



R
E
P
O
R
T

O
R
G
A
N
I
Z
A
T
I
O
N
J
 

US
GS
, 

D
E
N
V
E
R

S
T
A
T
E
:
 

UY
 

C
O
U
N
T
Y
:
 

L
I
N
C
O
L
N

D
A
T
E
 
OF
 
S
A
M
P
L
I
N
G
*
 
04

-1
1-

77
CO

LL
EC

TO
R:

 D
< 

c.

A
I
R
 
D
R
V
 
L
O
S
S
 

14
.1

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E

s>
 

,

F
I
X
E
D
 
C
A
R
B
O
N
 

AS
N

U
N
I
T
E
D
 
S
T
A
T
E
S
 

EN
i-

fl
EL

JH
E.

..
JH

 
B
U
R
E
A
U
 
OF
 
N
I
N
E
S

LA
B 

NO
. 

K
7
3
2
1
9

SA
M

PL
E 

ID
s 

U
S

G
S

,D
, 

T
9

8
-5

-3
, 

D
R

IL
L

 
C

O
R

E

_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
_
H

IM
E

.L
 1

5
S

_
r_

1
5

7
..
..
lL

_
_

_
..
_

_
_

_
 .

_ 
...

.. 
._

..
_
. 
. 

.
B

E
D

! 
- 

A
d
av

il
le

 
#1

D
A

TE
 

R
E

C
E

IV
E

D
'. 

5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

PO
R

T
; 

5
-2

7
-7

7

_
_

_
_

 
_

 
_

_
._

C
A

S 
R

E
C

D
.J

 
C

M
O

IS
T

 
F

R
E

E
! 

C
M

O
IS

T
.A

S
H

 
F

R
E

E
!

.
.
.
.
.
.
.
.
.
 

2
2

.8
 

.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

_
_

_
_

_
_

_
_

_
_

_
2

8
.

4_
_
,_

_
_
_
_
_
_
 _

3
6
 . 

S
L

^.
^.

,.
..

.,
.,

^.
,.

..
_
. 

_
_

4
7

 A
 .
  
..
. 
 .

.
.
.
.
.
.
.
.
.
 

31
 .

9
 

.
.
.
.
.
.
.
.
.
 

4
1
.3

 
.
.
.
.
.
.
.
.
.
 

5
2
.9

.
.
.
.
.
.
.
.
.
 

1
6
.9

 
.
.
.
.
.
.
.
.
.
 

2
1
.9

 
.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

O
X
Y
G
E
N
 
C
I
N
D
3
 

AS
N

44
.8
 

.6

30
.0

16
.9

_ 
4
,
3

5
8
.
0 .8

-2
,2
- 

12
.7
 

2
1
.
9

.5
.5
, 

74
 .
3

1 
.1

 
~ 
2-
8 

16
.2
 

N
/
A

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
]

S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
TE
MP

2
5
6
5

2
6
6
5

O
R
G
A
N
I
C

7
9
3
5

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

.0
2

m-
c 

  
  

  
.>

..
..

..
..

..
..

..
. 

  
ts

.
1.

55

1
0
2
7
6

.0
2 

__
19

.
2
.
0
0

1
3
1
6
3

.0
3

.2
4

2
.
5
7



AN
AL
YS

I-
S-

R£
JM

MU
~

O
R
G
A
N
I
Z
A
T
I
O
N
i
 

US
GS

, 
D
E
N
V
E
R

8
T
A
T
E
J
 

MY
 

T
O
W
N
:
 

-
C
O
U
N
T
Y
!
 

L
I
N
C
O
L
N

D
A
T
E
 
OF
 
S
A
M
P
L
I
N
G
!
 0

4-
11
-7
7 

C
O
L
L
E
C
T
O
R
}
 

D.
 
C.

 
Al

vo
rd

A
I
R
 
DR

Y 
L
O
S
S
 

12
.7

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

M
O
I
S
T
U
R
E
 

 
V
 0
 L
-A

-T
-I

b£
-f
rA
TT
ER

F
I
X
E
D
 
C
A
R
B
O
N
 

AS
H

U
N
I
T
E
D
 
S
T
A
T
E
S
 

-
D
E
P
-
A
R
J
N
E
i
i
L
Q
F
^
I
H
E
_
I
H
I
E
R
J
J
R
_
_
_
_
_
_
_
.
_
_
_
 
.
.
_
,
.
_
_
_
_
_
 

B
U
R
E
A
U
 
OF
 
M
I
N
E
S

LA
B 

NO
. 

K
7
3
2
2
0

SA
M

PL
E 

ID
J 

U
S

?s
T

 D
 , 
"
T

ri
T

^
T

iT
b
 R

~I 
L

I 
C 

fll
* 

E

I 
«

_
a
 

B
E

D
i 

- 
A

d
av

il
le

 
#1

D
A

TE
 

R
E

C
E

IV
E

D
! 

5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

PO
R

T
! 

5
-2

7
-7

7

C
O

A
L 

C
O

A
L 

C
O

A
L 

C
A

S 
R

E
C

D
.3

 
C

M
O

IS
T

 
F

R
E

E
] 

C
M

O
IS

T
/A

S
H

 
F

R
E

E
]

.
.
.
.
.
.
.
.
.
 

2
1
.3

 
.
.
.
.
.
.
.
.
.
 

N
/A

 
.
.
.
.
.
.
.
.
.
 

N
/A

__
__

_r
-_

r_
__

v_
,_

_
_
_
3
0
-^

8
_
_
,_

-^
-_

,^
,-

  .
 *

. _
.-

3
 9

 _
4
-_

.-
 -

^
 -

.-
_

_
 *

 - 
- -

, 
. .4

 7
.. 

0. 
_ _

... 
.. _

_.
.!

..
.,

..
. 

3
4

.7
 

.
.
.
.
.
.
.
.
.
 

4
4

. 
I 

.
.
.
.
.
.
.
.
.
 

5
3
.0

.
.
.
.
.
.
.
.
.
 

1
3

.2
 

.
.
.
.
.
.
.
.
.
 

1
6

.8
 

.
.
.
.
.
.
.
.
.
 

N
/A

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

C
A
R
B
O
N
 

N
I
T
R
O
G
E
N

O
X
Y
G
E
N
 
C
I
N
D
3
 

A
S
H

4
8
.5

 
.7

2
8
.6

1
3
.2

6
1
.7

 
.9

1
2

.3
1

6
.8

7
4
.1

 
1 

.0

1
4
.8

 
N

/A

H
E

A
T

IN
G

 
V

A
L
U

E
C

B
T

U
/L

B
3
 

-f
rf

rH
  

 I
N

IT
IA

L
 

O
E

^Q
R

K
A

T
IQ

H
S
O
F
T
E
N
I
N
G
 
T
E
M
P
 

F
L
U
I
D
 
TE
MP

2
5
6
5
 

F 
2
6
6
5
 
F

8
6
4
3

S
U
L
F
U
R
 
F
O
R
M
S
 
BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N
 

S
U
L
F
A
T
E
 

.
.
.
.
.
.
.
.
.
.
.
.

O
R
G
A
N
I
C

.0
2 

..
..
,2
9-
 

2.
61

1
0
9
8
8

.0
2

3
.
3
2

1
3
1
9
9

.0
3

,4
4

3 
.9

9



-Y
S

IS
U

N
IT

E
D

 
ST

A
T

E
S 

-
Q

E
__

IH
E

^I
N

I1
8J

JJ
R

_ 
BU

RE
A

U
 

O
F 

M
IN

ES
LA

B
 

N
O

.
K

73
22

1

OR
GA

NI
ZA

TI
ON

: 
us

es
. 

DE
NV

ER

_0
4L

£f
cA

4^
W

U
-

S
T
A
T
E
*
 

UY
 

CO
UN

TY
! 

L
I
N
C
O
L
N
 

TO
WN
i 

-

SA
M

PL
E 

ID
s 

U
S

G
S

,D
, 

T
9
8
-6

-1
, 

D
R

IL
L

 
C

O
R

E 

B
E

D
! 

- 
A

d
av

il
le

 
#1

D
A
T
E
 
OF

 
S
A
M
P
L
I
N
G
 »
04

 -
11
-7
7 

C
O
L
L
E
C
T
O
R
?
 

A.
 
A.

 
Ai
ge
n

D
A

TE
 

R
E

C
E

IV
E

D
! 

5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

PO
R

T
! 

5
-2

7
-7

7

A
IR

 
D

R
Y

 
LO

S
S

 
8

.7

P
R

O
X

IM
A

T
E

 
A

N
A

L
Y

S
IS

 
M

O
IS

T
U

R
E

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

V
O

L
A

T
IL

E
 

M
A

T
T

E
R

P 
T 

v 
r 

n 
r 

6D
 R

 n
w

A
C

 U
^ 

. 
M

a
n
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

If
f 

  
  

' 
. 

. 
.

U
L
T

IM
A

T
E

 
A

N
A

L
Y

S
IS

u
v
fs

n
rt

fC
'U

/»
 A

 e
o
n
 U

U
T

 T
 D

 f
t 

C
C

 M

ft
v
v
rc

u
 

r 
T 

u 
n 

1
A

C
 U

H
E

A
T

IN
G

 
V

A
L
U

E
C

B
T

U
/L

B
J 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

A
 o

 u
 

ru
T

T
T

A
i 

rs
c
c
n
o
M

A
T

T
n
u
 

o
 i

 «
?<

? 
C

S
O

F
T

E
N

IN
G

 
TE

M
P

 
2

2
6

5
 

F 
F

L
U

ID
 

TE
M

P
 

2
3
6
5
 

F

S
U

LF
U

R
 

FO
R

M
S

 
B

Y
 

A
T

O
M

IC
 

A
B

S
O

R
P

T
IO

N
 

S
U

LF
A

T
E

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

P
Y

P
I 

T
 1

C
 

. 
j- 

.-
-.

.-
 

.L
 ,

.. 
^ 

.,,
...

...

O
R

G
A

N
IC

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

C
O

A
L 

LA
S

 
R

E
C

D
. 

]

21
 .

4
 

.
.
.
.
.

3
1

.9
3
7
.3

5
2
.5 .9

 
. 

. 
. 

. 
.

 
 
 
 a

  
  
  
 ̂

3
0

.3
9

.4

9
1
6
1 .0

1 29 .3
9

C
O

A
L 

C
M

O
IS

T
 

F
R

E
E

 1

. 
. 

. 
. 

N
/A

..
..
..
..
 

4
0

.5
 

. 
. 

.
. 

. 
. 

. 
4

7
.5

 
. 

. 
.

. 
. 

. 
. 

1
2
.0

 
. 

. 
.

. 
, 

. 
. 

6
6

.8
 

. 
. 

.
. 

. 
. 

. 
1

.2
9 

. 
, 

,
. 

. 
. 

. 
1
4
.4

. 
. 

. 
. 

1
2
.0

. 
. 

. 
. 

. 
1

1
6

4
7

. 
. 

. 
. 

.0
1

. 
_

 J5
7

. 
. 

, 
. 

.5
0

C
O

A
L 

C
M

O
IS

T
, 

A
S

H
 

F
R

E
E

3

.
.
.
.
.
.
 

N
/A

,_
, 

«_
* 

v ,
__

 
4
6
.0

.
.
.
.
.
.
 

5
4

.0
.
.
.
.
.
.
 

N
/A

.
.
.
.
.
.
 

7
5
.9

.
.
.
.
.
.
 

1
.4

.
.
.
,
,
,
 

1
-0

.
.
.
.
.
.
 

1
6
.3

.
.
.
.
.
.
 

N
/A

.
.
.
.
.
.
.
.
 

1
3

2
3

8

.
.
.
.
.
.
 

.0
1

, 
.
_

_
 

, 
,4

2
_
 

. 
...

 
_
..
._

.
.
.
.
.
.
 

.5
7



U
N
I
T
E
D
 
S
T
A
T
E
S

O
R

G
A

N
IZ

A
T

IO
N

: 
U

S
G

S
, 

D
EN

V
ER

fl
D

C
D

A
T

fl
D

*
 

-

ST
A

T
E

: 
VY

 
CO

U
N

TY
: 

LI
N

C
O

LN
 

TO
U

N
J 

-

DA
TE

 O
F 

SA
M

PL
IN

G:
 0

4-
11

-7
7 

DA
TE

 R
EC

EI
C

O
L

L
E

C
T

O
R

: 
A

. 
A

. 
A

lg
en

A
IR

 
D

RY
 

L
O

SS
 

1
0
.6

PR
O

X
IM

A
T

E
 

A
N

A
L

Y
SI

S 
M

O
IS

T
U

R
E

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

U
fl

l 
6.

 T
 T

 1 
C 

M
6
T

T
P

C

n
V

P
 H

 
f* 

6
P

 R
fl

M
A

b
u

^
 

A
SH

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

U
L

T
IM

A
T

E
 

A
N

A
L

Y
SI

S
U

V
A

D
O

fC
U

f*
 A

 r
>

n 
n

 U

u 
f 

T
o
n
n
ru

SU
L

FU
R

 
a 

, 
, 

, 
,

rt 
v 

v
r 

c 
u 

rt
u

iv
i

A
C

 U

LI 
C

A
T 

ru
e 

u6
i 

ii
cr

n
T

tt
y
i 

01
A

 C
 U

 
_

 
T 

kl
 T

 T
 T

 A
 1

 
rS

C
C

n
D

M
A

T
T

ft
U

 
9
9
S

<
C

 
F

SO
FT

E
N

IN
G

 
TE

M
P 

2
3
4
5
 

F 
FL

U
ID

 
TE

M
P 

2
4
4
5
 

F

SU
L

FU
R

 
FO

R
M

S 
BY

 
A

T
O

M
IC

 
A

B
SO

R
PT

IO
N

 
SU

L
FA

T
E

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

  
P 

Y 
R 

I 
T 

I C
  

O
R

G
A

N
IC

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

B
U

R
E

A
U

V
E

D
i 

5
-1

6
-7

7

C
O

A
L 

C
A

S 
R

E
C

D
. 

3

21
 .

7
 

..
..
 i

33
 

7 
*. 

 ..-
_*

 *
,

3
8
.9

5
.7

 
. 
..

 .
 .

6
,4

5
5

.5 .8 .5
 

..
..
.

31
 .

1
5
.7

9
6
7
4 .0
1
 

. 
. 

. 
. 

,
.0

6
 _
_
_
_

.4
2

O
F 

M
IN

E
S

SA
M

PL
E 

ID
: 

U
S

G
S

/D
 

~
JU

H
£
i _

_
 11

5 
- 

_1
4A

'_
_

B
E

D
: 

- 
A

d
av

il
le

 
#1

D
A

TE
 

O
F 

R
E

P
O

R
T

:

C
O

A
L 

E
M

O
IS

T
 

F
R

E
E

!

. 
. 

. 
. 

N
/A

4
3

.1
. 

. 
, 

. 
4

9
.7

. 
. 

. 
. 

7
.2

5.
 1

 
..
..
 .

. 
. 

. 
. 

7
0

.9
 

. 
. 

. 
. 

.
. 

. 
. 

. 
1

.0
 

. 
. 

. 
. 

.

. 
..

 .
 

1
5
.0

. 
..

 .
 

7
.2

. 
. 

. 
. 

. 
1
2
3
5
6

. 
. 

. 
. 

.0
1

,0
8

. 
. 

. 
. 

.5
4

LA
B

 
N

O
. 

K
73

22
2

, 
T

9
8
-6

-2
/ 

D
R

IL
L

 
C

O
R

E

5
-2

7
-7

7

C
O

A
L 

[M
O

IS
T

, 
A

SH
 

FR
E

E
1

. 
. 

. 
. 

N
/A

. 
. 

. 
. 

4
6
.5

. 
. 

. 
. 

5
3
.5

. 
. 

. 
. 

N
/A

. 
._.

.. 
.. 

\ 
. 

.

. 
. 

. 
. 

7
6
.4

. 
. 

. 
. 

1
.1 .7

. 
. 

. 
. 

1
6
.2

. 
. 

. 
. 

N
/A

..
..

..
 

1
3

3
2

0 '

. 
. 

. 
. 

.0
1

_
._

  
...

. 
..0

9_
 

. 
,_

._
 

.. 
.

. 
. 

. 
. 

.5
8



-

C
O
A
L
 
A
N
A
L
Y
S
I
S
 
R
E
P
O
R
T

O
R
G
A
N
I
Z
A
T
I
O
N
!
 

US
GS

, 
DE

NV
ER

 

OP
ER

AT
OR

''
 

-
ST

AT
E!
 

yY
 

CO
UN

TY
! 

L
I
N
C
O
L
N
 

TO
«N

! 
.-

DA
TE

 
OF

 
SA

MP
LI

NG
! 

04
-1

1-
77

 
*>

**
* 

RE
CE

I 
C
O
L
L
E
C
T
O
R
!
 
A.
 
A.
 
Ai
ge
n

AI
R 

DR
Y 

LO
SS
 

7.
7

P
R
O
X
I
M
A
T
E
 
A
N
A
L
Y
S
I
S
 

M
O
I
S
T
U
R
E
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

V
O
L
A
T
I
L
E
 
M
A
T
T
E
R
 

r
r
i
r
t

..
..
.

n
y
 c
 i

s 
P
A
D
 O
f
t
U

A
C
U

U
L
T
I
M
A
T
E
 
A
N
A
L
Y
S
I
S

14
 V
 f
tP
 f

t 
P
I
T
H
 

L 
,,

..
.,

.-
--

*

<p
 A
 n
p
 n
 W

U
 T
 T
O
 f

t 
P
 C
 U

**
it

H 
F
U
R
 

- 
- 

- 
     

 ,
 -

--
- 

.:..
....

....
....

....
-.-.

...-
..-.

..-.
 

...
.1,

.,.
,.,

...
,.

rt 
v 
VP
 c
 u
 

r 
Y 
u 
n 

i
A
C
U

H
E
A
T
I
N
G
 
V
A
L
U
E
C
B
T
U
/
L
B
3
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

1  
 
 
 frs

-fl
  
 
 
 IN
IT

IA
L 

D
E
F
O
R
M
A
T
I
O
N
  
 
 
 
 2-

24
5-
f  
 

S
O
F
T
E
N
I
N
G
 
TE
MP
 

23
05
 

F 
FL
UI
D 

TE
MP
 

24
15

 
F

S
U
L
F
U
R
 
FO
RM
S 

BY
 
A
T
O
M
I
C
 
A
B
S
O
R
P
T
I
O
N

ft
 li

t 
P
A
T
P

. . 
ff
tV
fi
f-
T-
lC
--
 
T-

- 
.,.

,,.
...

.- 
..,

.,.
,

O
R
G
A
N
I
C
 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

-

U
N
I
T
E
D
 
S
T
A
T
E
S
 

  
_&
£P
JS
JH
£N
T 

OP
 
TH
E 

I
N
T
E
R
I
O
R

B
U
R
E
A
U
 
OF
 
MI
NE
S 

LA
B 

NO
. 

K7
32
23

SA
MP
LE
 
ID
! 

US
GS

,D
, 

T9
8-

6-
3,

 
DR

IL
L 

CO
RE

BE
D!
 

- 
Ad
av
il
le
 
#1

VE
D!
 

5
-
1
6
-
7
7
 

DA
TE

 
OF
 
RE

PO
RT

! 
5
-
2
7
-
7
7

CO
AL

 
CO

AL
 

CO
AL

 
£A
S 

R
E
C
D
.
l
 

C
M
O
I
S
T
 
F
R
E
E
1
 

£ 
MO

I 
ST
 , 
AS
H 

FR
EE

 3

20
 .
1 

..
. 

.).
 .
..
. 

N/
A 

..
..
..
..
. 

N/
A

34
 

1 
. 

.
.
.
.
.
 

42
.7

 
..
..
..
..
. 

45
 .
3

41
.3

 
..
..
..
..
. 

51
.7

 
..
..
..
..
. 

54
.7

4.
5 

..
..

..
..

. 
5.
6 

..
..

..
..

. 
N/

A
\

57
.4

 
..

..
..

..
. 

71
.8

 
..

..
..

..
. 

76
.1

.8
 

..
..
..
..
. 

l.
t 

..
..
..
..
. 

1.
1

29
.7

 
..
..
..
..
. 

14
.8
 

..
..
..
..
. 

15
.7

4.
5 

..
..

..
..

. 
5.
6 

..
..
..
..
. 

N/
A

10
04
2 

..
..

..
..

. 
12
57
5 

..
..

..
..

. 
13

32
3

.0
2 

..
..
..
..
. 

.0
2 

..
..

..
..

. 
.0
2

14
 

17
 

,-
.

J,
^

T
. 

,1
8

1.
 1
6 

..
..

..
..

. 
1 
.4

6 
..
..
..
..
. 

1 
.5

4



K

O
R

G
A

N
IZ

A
T

IO
N

! 
U

SG
S,

 
D

EN
V

ER

ST
A

T
E

: 
UY

 
C

O
U

N
TY

: 
L

IN
C

O
L

N
 

T
O

II
N

t 
-

D
A

TE
 

O
F 

SA
M

PL
IN

G
? 

04
-1

1-
77

 
D

A
TE

 
R

E
C

E
I 

C
O

L
L

E
C

T
O

R
! 

A
. 

A
. 

A
lg

en

A
IR

 
D

RY
 

L
O

SS
 

1
2
.9

PR
O

X
IM

A
TE

 
A

N
A

L
Y

SI
S 

M
O

IS
TU

R
E 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

1  
 
 
 
 V

O
L

A
T

IL
E

 
M

A
TT

ER
  
 
 
 
 .
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
 

R
y
 P

 ft
 

r 
AP

 R
DM

' 
A

SH
i

U
L

T
IM

A
T

E
 

A
N

A
L

Y
SI

S

PA
 P

R 
n 

M
U

T
 T

D
 n

 P
 C

 U

f
t
l
l
l
 

F
 
I
I
B

 
. 

-V
 

a-
 

i 
a

O
X

Y
G

EN
 

C
IN

D
3 

.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

u
e
a
rr

u
r 

U
A

I 
u
cr

R
T

it
y
i 

ft 
i

1  
 
 
 fr

$4
|  
 
 
 IN

IT
IA

L
 

D
EF

O
R

M
A

TI
O

N
  
 
 
 
 2

1
6

5
 

F  
 

SO
FT

E
N

IN
G

 
TE

M
P 

2
2
7
0
 

F 
FL

U
ID

 
TE

M
P 

2
3
7
5
 

F

SU
LF

U
R

 
FO

RM
S 

BY
 

A
TO

M
IC

 
A

B
SO

R
PT

IO
N

 
SU

LF
A

TC
 

.
n 

u 
D

 T
 T

 i
 f>

i  
 
 
 
 
 
 
 r
 T

K
 i

 
t 

i'
b

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 r'

-t
- 

v
 y

 r
-r

-r
'T

-r
"
 « 

 "»
"" 

 '»
  «

  "
»"

  
 

' 
«  

O
R

G
A

N
IC

 
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

-

U
N

IT
E

D
 

ST
A

T
E

S 
- 

D
EP

A
R

TM
EN

T 
O

F 
TH

E 
IN

T
E

R
IO

R
B

U
R

EA
U

 
O

F 
M

IN
ES

 
LA

B 
N

O
. 

K
73

22
4

SA
M

PL
E 

ID
! 

U
SG

S.
D

* 
T

9
8
-6

-4
, 

D
R

IL
L

 
C

O
R

E 

M
IN

E
i 

15
5 

- 
1

6
8

'
B

ED
! 

- 
A

d
av

il
le

 
#1

V
E

D
t 

5
-1

6
-7

7
 

D
A

TE
 

O
F 

R
E

PO
R

T
! 

5
-2

7
-7

7

CO
A

L 
CO

A
L 

CO
A

L 
CA

S 
R

E
C

D
.3

 
C

M
Q

IS
T 

FR
E

E
1 

C
M

O
IS

T
.A

SH
 

FR
E

E
J

2
2
.1

 
..

..
..

..
. 

N
/A

 
..
..
..
..
. 

N
/A

33
 

7 
4
3
3

 
> 

4
7
.9

3
6
.7

 
..

..
..

..
. 

4
7

.1
 

..
..
..
..
. 

5
2

.1
7
.5

 
..

..
..

..
. 

9
.6

 
..
..
..
..
. 

N
/A

i

6
2

 
4

9
 

5 
4

5
2

.2
 

..
..

..
..

. 
6

7
.0

 
..
..
..
..
. 

7
4

.2
.7

 
..

..
..

..
. 

.9
 

..
..
..
..
. 

1
.0

3
0
.0

 
..

..
..

..
. 

1
3

.3
 

..
..
..
..
. 

1
4

.7
7
.5

 
..

..
..

..
. 

9
.6

 
..
..
..
..
. 

N
/A

93
39

 
..

..
..

..
. 

11
99

4 
..
..
..
..
. 

1
3

2
7

0

.0
2
 

..
..
..
..
. 

.0
2

 
..
..
..
..
. 

.0
2

10
 

. 
, 

, 
, 

3A
 

..
..

..
..

..
..

 
...

42
.

3
.0

1
 

.
.
.
.
.
.
.
.
.
 

3
.8

6
 

..
..
..
..
. 

4
.2

7



REFERENCES

Glass, G. B,, 1975, Review of Wyoming coal fields, 1975: Geol. Survey 

of Wyoming Misc. Put>l., 21 p.

Rubey, W. W., Oriel, S. S., and Tracey, Jr., J. I., 1975, Geology of 

the Sage and Kemmerer 15-mimite quadrangles, Lincoln County, 

Wyoming: U.S. Geol. Survey Prof. Paper 855, 18 p.

32


